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Pa6oT.a BbinOJifiena na Kacpe.npe TeopeTwiecKoii ¢n3HKH · Poccnii-
cKoro ynunepcHTeTa .npy}Kobi napo.n.on. · 

r 

0$HIJ.HaJibHbte onnone~Tbi: 

.li.OKTOp cpH3HKO-MaTeMaTHqecKHX nayK, npocpeccop • !YlHXaHJI . 
KoncTaHTHHOBHtl BoJIKOB, ·. · · . 

. ~ 

. .lJ.OKTop cpH3HKo-Mine~IaTHqecKHX nayK, >npocpeccop An.z;x.pei'i HH-
KoJiaem-iq .ne3HOB, ~~ 

.lJ.OKTOp <PH3HKO~MaTeMaTuqecKHX nayK, npocpeccop KoHCTaHTHH. 
-AJieKceenuq CneUIHHKOB. 

Be.ny!llee. nayqno:Hc'cJie.n.oBaTeJibcKoe y~pe)l{.n.enHe: l1HCTHTYT 
HAepHhiX uccJie.n.onanuii PoccuiicKoll aKa.n.eMHH nayK. 

3auinTa .niic'cepTaUHH cocTo~TcH « 2. ~ » MC\.W 1997 r. 

Ha 33CCA3HHH 'CneuHaJIH3~pOBaHHOro COBeTa' .lJ.047.01.01 B .na6opa
TOjJHH TeOpeTHqeCKOH '¢H3HKH 06'hC.li.HHCIIHOfO HHCTHTyTa· H.li.CpHbiX 
uccire.I.I.OBl;lHHH r . .ll.y6i-Ia MocKOBCKOii o6nacTH. • · · 

"-

C .I.I.HCcepTauuell MO)I{HO 03HaKOMHTbCH B oHoJIHOTeKe·, 06oe~H
nennoro HHCTHTyTa H.li.CpHbiX HCCJIC.I.I.OB3HHH. 

A~TOpe¢epaT'pa30CJiaH «.e. 5)) Q.\1\..-ee...A~ 1997 r. ·-
( 

YqenhiH ceKpe-fapb CneuuaJin3npoBannoro coneTa 
. ' . 

KaH.I.I.II.D.aT ¢n3nKo-MaT.eMaTuqecKHX nayK B. 11. )KYPAB.nEB 
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OBin;A.fl XAPAKTEPHCTHKA.PABOTLI ,._ 
' ; < • '. 

;.Alt'ITct~J.aocTJo 'ICMil: C~u'peMcHttoe ~~CTOJIHHC. npofmeMU OOHCI\lil1~. ~o-
. x~.llR3o~auaux .·. crpytcryp, Iio:Jimt<~ffinunc~ · ttaK AMro>KHnymu~ :no:J6ya<Jteuu · 
• ~~~HUdtawx ~H~eM n $tt:JHK~ 3Jie!denTapat.tx· ~~mu H. KoMeacHponaiumx 

J cpe.zi, BfltJWO~~iMHKe'it Jl.llcpaoA cpH3HK~' ~ ~crtJo'PH3HK~ H ~ocwor~. 
'.'aenl.3~. npJt3iiaTh. Yitoiui;r~OpHT~JIL~M. J M-n:~rottn~Jieanwe ~ccJie.tlonaw 
: UOK83~Jll'I;· 'ITO o6'b~KTU. T~Koro polla B nplUillHite ne Moryr' 6LITL ouucaitu 
'i<a~ ;oqettH.o-ncino6Ht.i~. 'a, cJi~nonln'eJU.uo, ~~ M~ryr 6t.t;L H3yqei{U rpw
iiHouin~~it 'MeTQzlaMH,'aa~nB3a/.TeopHH BOlMy~emdt J.t T.~ •. no"clal nnl.~ 

.· 'TepBaTH~Iior~. onK~auHi. T8KHX crPYKryP Kaii cym~crn.eil~o~npoTmK~
. ·. o6'beKt~i': ninUie~ •. B 'lacraom, it ~O~Jlawtm ,~eopuH' COJIUTOSo~ •. ~{'U~ ' 
':' nlu.te . .zioc:rlJ)KeHJui K~TopoA. noRa orpaanqnato~~ mtaOMCJJULtMn MOJlcJIJ[l«a 
. (io~ee; omrcintHCM CT}iylri-yp c, ~HM·'npocipiHicrnettat.t,M u OJlHUM npe-

··· .'~:=tt;uiit:~~~~~l~~~t~~W:xnu~o~ri~~~~~~:w:\z. 
.. · ·. etttQB ( BHXpeA;·. tei<Ct)•p 1. Jle<l>eJttoD , ~ , T:;n.) 1 M3Bn IOUtJix;' imK' npaBHJJO, 

. .: IrpH 'ciun.ru Do36ymAelt~ B ItemiueAtu.tx cpe.ziax/-ue'ytetta.rOOlncTc.c B 

pa,.mH.·ano~epawt•¥oit~n~l .. no~oMy l~aa~HTHe ~o3l4~ilUio~Teit co~it-

••• ';~tf::~~~f~~·(~!p~;~:;;;# 
:~-· .•. C .. cWJol ·c.J:opow; pa:iume comttoaimA.TevaTJooi_.ua··MJioroMepayto. 
/~U.~nposa~~no .ltYrev 'o6ri6n!eQ4 ·~eTi>Jlcm~·-~~4>eta~o 'pa6cn~
: '"i>UfHx li' (r.+ l)~vepm.JX ~onem,'a ).craso1iJieHBil Jq)nepae8 ~cr}1llpy~ 
· ···euo~· • !.lsorowep~wc .ztBBavrieciQci' ili&e!t 8 pa6oiax M.· AfiaoB~, . 
's:A: tb1>I>~~a;'n.E:~3P.x~pou, K.M. Rp~e»eJ>a. AJ-1; ·it~asoll~; c. a .. 

··<_~~~tt~~~~:t;~~· . .:;tn2:;~· 
; ·: Teopmt UOJUI1 JtOtlYctallOlltHX ~orovepHKe CO~OJUl (B Bee1COJIJ>KO paCJJOf-. 
·~.-~·:;; __ }··, '··:rt'\,·,·~··<·--;~·-·~- .. :. :·· .. · . ... , -:_,·. •"·.• '·.·:·_, ~ '.',• ·' .... -_.;.·.·•.•,_ .... T, .''· .• ~ 

.: 'peeow~6ri.tcne)s ttatteCTBe pecyruri>JUIX pe~ead nQJieBJix ypauelld; · 
; .,Ua ~x ~H 6W!i'~6i!apy*~ BriP• HHJD.Ce;ta -·oJDtc~~ (8")~ ·~• 
·,se~um-IIoNfl(oaa [9•].wmi~nOJDiiX~tt--ra·~·nOUKoaa [to•J;utiu. 

~:-~lt~~~EZ&~~l 



• 

. U o6eCOCtmB8JOJUHMH YCTOiittDBOCTl> COJIHTolion i<8K H~ luiaCCnqecKoM1 T8K H 

. sa lW8HTOBO~·yronue,l1~~HHO T~~e o6~~~-:· fonOJI6~~~qecKHe COJIMOHH. 

.. ;;:t:~i1t::f~~t~l"o~!~:e::~~~~~=l:~~l:~=: 
. 3onaWrLIX .crpyircyp. ~ ~n:i~o3aepreTH'J~c~oa xpin.loJliiHaJ4HKe~:«Peppowa~ 
. rue'!UKUX, B ,Ki~x KpacraJinax n KD~llTOBUX ~q~ni. B (lcTpocp~:illl<e, 

··::i~~~~~~~~!.t::r~~~E~~i~i~~; 
CIUJp»a·· [t2•J ~ ·MoJien~. <b~~cna [t~•t;: ~e Jio~£yc{(a~t a ~aMo~n}.ai.tx 
· ynp omeiiHtt ( ~P7~eit~or~w~~lio~J ·;. · n'pa~liJ{a. ~. p9)1t.lep~uina} i ticb~ona~: 

.. ? !Omux ·u ·a~Koropwx cny~:anX»il~~-~~niTh '~~liiia· ~J!.n'cwmtouni.tx p~litellu!;. · 
· .· .. a·:r~.~~~··~~~mf~~-~~·14~~~.~~~·np~~#f~'i~~.~~~~~in:~~w~#·#P~~~fi-

.. Btdt B JmCpHol lP~311,J(C, B lPH3HKC qaCTJig Jt !(OB,nCHCHP,OJiaHULIX cpc)l, H~ 
• ~ ~. ·- -~·" ·~-"' :.,--.J··.:·:~/: .. -;._':-··.•,::~_-:;_.;~:1_-~.:;,.:_:··,,-;;,.·."j.>•>,..:/}'.:' ;···· ~,-.':_L·.~:.,~.:··:' -~:·~-,,_,···/·::;,_·. 

nepuLttt nnau DLIXOJf.IIT aonpocu cyuteCTJU>~aHM !( y(:Tof!-q:l!l!OCTH peryM~ 
:.;.< ·:t ::-,~-._, :-,·:-:·,•:·-:.':>.•~'-\•""'._'.';',· ··_:}·,·~ :·.",··~-·J;·<-~:.:-~~;~-~~·'""'.-.~·-::.'_.~":'-·::c>_--"';"'~-·---:_.,_.:_.-. __ .·_'-

"· HJ,OC pe}Uemt.it; ~ay11ca~ auaJmTaqec~ Jt c~l.J~e:rpsut~li!X: cnoitcr1J po~-

. ~~:~~l~!~;:~~i{~~W~~~~~t~~.· 
1 Bc3 nwtcBeHlfll.~TU DOnpocou uc npMCTanMe:rcll uo3J.io)Kl{LIJ4 Q6ocJ{ouan 

. ,_ '"- .. ~-. '. :; .. ~ -.' .-"- .- '.·:_<<.:: •. <,'.,_: /~· ... _ .. ,~ .. :~- -.-:~:;:: ,_ ~~,- :: :_: ~.:- :: "1 > : .. '--<~:~ i :.:-; -~ •-';··:·;<: ,:..-.-;,_~.: >·.:~_~, .:_::.-· ff~_(:::.· £ y~ .,, _·. ':1- ~-! <~:-~!"'~~--:> . 
·ill npannm.ao OQCTaDHTJ>.qucneHHLte 31\.cnepuJ.ieHTLI;no peaym.TAtaM Roto-

...• ~~tfj;ifllliililll 
· .. ocuoue cpc~CTB an:re6pauq~c~o• Tono.qora~ H uapuanaoa~~qro ltC't~cneaHJJ. 

· ·. ·~s ~cnoi., paa~~!J# ~ll-#oc~~~(ie)p,~iu,i (c~. : h·1;Ji;"n~t~6~~i .~t~- ~P~7 
6.neu~ 3kBHDanenj'aa;.oocY'fu;npo6ncl4e omicauM D3RlUdo~eftcTnrui co.lm~ 

.:;;~;:;~~~~Z~~t:~cA1~;:t~~~~~~~ 
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. , 

,',· ;' ~:;-···:~.,~> ~. ;.' ;" ..... ,,:, .. ~.· .·*.·•.•":c>oi.·~ ._:\> • ,\., ,:,~~-(.·,:·:' ·~. --·~ ,_:,_, ,,:~ '' .: :'·:,, :·.- • -• 
BOiJ1 00HCLIB8CMLIX Ra~ l(PHTH'ICCKH~ TOmut cJl~ImHOH8~!>B JJJUl lUllpoKoro 

· KJikcc~ cPn2Htie~iuX c~d:re..t: llpn 3'rm.r'CfaiHicn 3a,natra ~i.Utcucaun ·cirmw
TP.nft~ H aii~Jlll~ec1utt C3oa~~n; ·a\~irn<c erpyK~p~ .ltHHlUdB38TOJ'OD 
. 3Heprli~ ~ iuqni~~{3 + i}!,{epnL.-x l.ioiienki hpu pa3JIHquLIX :lua~cHRiix 
:roncmornqeciwxaa.PH.non.\:·· ':.: .:.~·· '_;·· · ··. ·· 

· .. ·', Hayu;.,., ~o~~~~~· ixrin~ke~an, ·P~3riaT!nc .n ~cc~in:rlrinii, onpc,ne~. 
~CJI reM, q:ro B. pa6o~ax ~~Topa BIIep~i.ie pa"3pa6or~H ~OCJlC)l~nar~Jri;nua . 
kJ!ropun.t: ·. uccire.noila~ G-m~pna~ .· ~yn~ernemto . ~ .• tie~eaiulx 

' ,_ -. '_. ~--'-:'·.~_. _ _._ ... ·· ·-_. :~~-\,_;:._ :·: ' .. ··. ~--·_'~·"_,.,- ,-~-~- .- ''"- ·:-·-~·. 
lPYllRUH,(!HaJion (~ + ; )~MepHLIX riOJieaLIX 1io)leJief!, rio3s.O:,~ionuut onpe,ne- · 
Jvm. crPYRTypy xoncpurypanitlt c. M8amla:m.a~1"9a~prit~lt. {nu3nueu)',' BH~ 

, BCBJITL ilonpoc~;,cym~CTJIODa~, _p;rynppu~sr~··u.ycr()lqWJ~c:rH c~o!~ei~ 
c ~myronuci coJllttouuHx pemeuidt. · Cocian ::tiOiltlwu am-opa;~a llBAArotcit: 

. ·'' c ·.o .· 'cxeMa.d!i;M~puJtn~Jt ~e/zyxiv;B· pfi~oH~~o~/ ricaoialrlt~ u~ ~.~ 
. :. :, . ci<aaml: rprorilz 'cm.We:rpn G . PYrudtHonana',. noaUOJIRIOntan n.Jiniut«.h · 

':::•:;<; crpy~crypy·itHilapuamiu.tx nOJieDmc' KoftcjlmypaquJi (ali:iane~), B8 X~ 
iopmc' B cuny Teopew l\oyn),{eua-:flaJni i peamr~yeTco[ '~lmm.ryM ¢'y!r
MIU{oaann;. 3ro; I<ai<. DpanBJio,·IipDoimT::k cy~ecl'11e~~llY :ynpoutC... 

. BBIO n"~xo",li;Holt. a8)la'Ilt·6ea noxepu . o6li1Boem y~cp>R.Iiemnt. ,· . :~ .. : . i::: . ., 
'~ -~i;,:~···:/!:·,·:;~:·; ,: . , :\~-i,~=.:··-<·r.·_,-::'·: '! ·<'·:-.:,·,,~·.:.>~ .'.-'.>.·:·--,·'_-::. '' ,_,, ··:.:: : .. ,c'• ~-·-

',_ ·,•: MercW.l;np;ucon MUJtJmaanHJi 'rpyiriariioHaJiozi,· B ocuoiic I(QTOp:Wx 

• , ·~. ~·; :o6o6meri!nd · ''14~~.·· o~par~n'1 '. r~m;cpa~~Ue~mma ·. (Miuunlic~itu 
... , :,·: ~--·· -~:.· -:··~~":'! . . · . ,._,.·:. ,. ·--._ ·'. ~AJJ·:r-.: :,~ . .. : . . ,-/~:-, ,~-· ._-·-: .. '~-~ •·•· •"'._;_~-·~,,.·,·-"r .. 
~· < cfiYHKin!OH8JIOB B pilCinupeBHOM iipOCTp8BCTBe) H,ll?To.z.t c«J>,;puqeCxc)ji' 

-:o ii: :~~P~#~~h~]( B~~o~nunt"~ :M~ ~-~~!Pit3a~~~p~~~P~:·<8 .. 
;·.\;BMCCTBoe,npu:MeuemtesTBx.M~OB U03BOMeT yCTaBoll:an. T<pWrepKu 

,-_:· .. --~;- ··,.:· -.• _;~;:.:· ~ :. :.:·''.-' ·~ •.-t.l,:, ',·::' .. ~=. '--~.;;·~.~;;··.-~:.·" ':::-.. '-.·: . ·,··., '··>";··,_-., .. ,,' ~:.' 
'• •. · uamt'IHJI, a6comomoro ~a· J1,1Ut. G~mmapaamuJ.tX tjJynnaon-
:.: .Jlo~;<; , . : l, ·.::'>:·';~ . . _;;: :" . : ';··; ; : ·~. ; .···:: ·: y . ' ·~;: -: :,~r/ 

. .: • 11pliMI.ze "ueTO:zii.r ·sapJiarwoM-oro aetiBbieiuvr, npmieBiie.w:w.e w ~xa:: 
. ;·:·2.', • 3axein.rna cYJI(eCTiloilalniR P~tYnspm pement;' onucwaaiOuovh:i-. ·· ... , ) .. . . . . . . .. . . .. " .. . . . . . . . . . . . . 

·. ·' "mmapncurnme cOm!ToBHlle icou«~Jurypatimi.. · . .' . . . <, · · 
• ."' .. -~ • ~.• ·_ -~- • • ~ "~. • .- '. • • ' _,x •,.~-· -·':"'" • .. •¥ "• • ~ -. •. ·.·- ~~::.:·.,:~ .. • •"-.' ' 

: l :: • ~. Toui>JrornqecKife . KpHTepitB .yi:roltusocrii co.miomril.r i:.Olf,Ptu;ypa..,: 
·«~!.·">;·.{;'.', .. :. .· ·. -:·''. :·":1 .. _ .. ;~· >~1{:-:-: ~ ._, •. · ·._ .. _. ··. ··:. t ~· ... ~ . :- •. ' 

;·:;; ~ ... : ~~. OCBOBalJHlle ua npe~CTaBJiemtH TOTTWIOl"IACCUX, 3ap~tnB. a. 7ep-

·~:~\~;-;.~~~ nOixe~iilc. ~~i>eueHm.o.::·~o.lcim, .IIP~~~inm co~"J~tro , . 
p 1 ~~ .• uepiute:Um PM oueJ{Q 9aepm MOllemr cmoy qep;;'iono.lrora%:oJ ·: . . ·_:·--.>; ___ ;: ~~-- .' · .. '•'- · .. · : __ ·. ~ .. -·· ... ·'·· -.'".. --· '" ·-· .• ~·:.-;_ .:.-, ...• ·- ··~. 

, , }'")' · :•, :aap~ H' rioc.ue.zzyiOIItcit npollepKe itOCTJUUD(OCU! JlOJry'ieBBoi · '?ueHli:Jl :: 
'·/~:· '; ~m:a.:liBBap:fta~rii:i.IX connoiimt:( xo~4m:cypaUUx.i; "( '.' . . 

... ·:' .v 

··s 



e , IIeHnen~am.Jm3 pf>}U'iii:rpoVa1IHux YPanileimlt, npuucaneMWl JlJIJl nw· 
JIBJICUJtll amt1IHTHtJCCMX cnottcrn cilJnnoaaWc pcillllH~it H .BWIClfl'lUlll . 

DODpOCOD HHTcrpnpyeMO~~ II<?ey~CHHHiypanH~IJ~$l; , . : .··•·· •'· "·. '- · 
• Aaa.'ZH3 reoi.serjmHM~oroo6pa3HR p~~C~!f--· o~~ODBH~Wit ~a ~~q~cJie~ 

HUB anrc6pnH'ICCKBX HHBapuailTOB Tpec~e: J1uyu1mrui, ycraHo~neHH~ 
McrpnKu u xpiinlf3Hli npocipaucrna CTanitie~KUx pellic~uit.'<Kna(;,:~:-

. qecKM ,zumai.u~Ka f01IHtOHOn MolieJJipycTCH, npH 3TO}.(~ JO!lDtUiHilCM na . 
. ; . reo,11e:mtJeeKRM npocipalicrna:pewcltHit;. · .· ·. ··c.' •... · ._ . 

• flpe ,llJIOlKCHHHit anropHTM in)uMeHeH . .llJIJl_ accneJionaa~u('cnoitCTB TOfl~Jl~
r~eclUIX (:oJIIlTOilon ~ · impnii~>~liX' l.to,lj~~,i CJUipMa,ll tl>a.ll.llee~a, a ~aJOJ<e · 

····;:;::~;::~;:'l:~·\~rl~:;,.l'~~.:~ .. ~ ..• ~~t<A·~~· 
'ITO n. ,llHcccpiiinltu npe.Molt<cH riocnC.Il(J!JR'fCJfLip,l~ aJlropHTM ucc,Jie.non1unut 
caoAC'f!J ionruiOrutJccK~x. M~PI'OM~Ptli!l~ c!J~~ro~o~· "-·. ~ro · st\J,t\l~itT~~Hl9';r~> 
npmtJIJtJOczyJ{poBBJhl ~a Ko~peT~~ ~W{eJlllx. Pu3~nrJ.ic • p'a~O'f~, McioJJ.H .·· 

. ~ory-r 6l.tTI> pp}{weliciti.t ~ 8Jt~iuuy K81JCCTllC~~ro,~~nc,llc~\m noa6yffiiteltH~ . 
'co1IHTOHH~ro nina • J~emutcstltol onriti<c, 4>nautieilrtaaM~, tc(lp~}t~~r}jt'T·lt~. · 
aon, . t>opnll. ~~ l<pn&ianrt~~,: B p~3Jiitqu~x.wMeJlllX ·~~;~;~Q~.~~li3U~ t. reopHH ~OJlJI:' •. ;_ ' ·.; ' ;· .·. ·; : . ;, L:':: \,··>;·\:x ;.~··~_,;,; ':, :: ~~c~,;:<:::~;,J·;:· ~~r/:',>(.' , 
· • .. f{eKoropwe Pf!3YJll>Tarw .lllf~'Cfpra~I!Il pcnon~3YlO:rcll. » l<lltt~CT~t; ~CI<U.U· ; 
oasor~. ~~~~Pli~tnn· ~:~()Jly~un,~,ort~~~c'~#ti'aRyvce·#tUiiitt ·~ ·uiJn#Ux · · 
··y~eawx·"MoAt~JiiCKupl.rii . .tconurou-..·B~Jl31tke'h;ipnuoil".(c~~ul'otill:'Mil·· 
xrinLR()B·B:r.}t fw6ali~al():£Lr~·Jty~~~:· O.l.fJl~; j~8~.{172 c.,.·a.~&K~e 
it• ~ourirpa!}lun ''The. Skyrtue ModeL ·ruild1Uiicuta1s·,.Methods;·Ati1•llc~--. 
tious~' (with ·itiucliankovy.o.'~Uui'llyhak~v·Yu.P;r ~.·s~rtngcr St>ri•·~ iu 

·. !'llti~t~tU- 'and' Particle. fbysks.~ Bl'tlin,: ileidelbergi. Nc\\'', \' orl(; Spfi~ger. ~· ; 
Yerlng;.1993.~260p.:•: .. ,',, · .. ··.· ', <' .. > <· · ' ' ··< ;'';' }: ;~~!.;,,': }: ... 

'Aup•~···· p~6ft,J.l· Qpi-'ACT811~('R~~e JJ. ,llllccep'fanuu Mn'feiilia~ no~ ' 
· xn8,1ll.lJu,JD!ci. It o6eyJK.Mmtca.: . ·, · · : , •? , · •· ' ~ ' -· :.< ;- , ·~ '. " : s· -.. _.-.. · 

H8 BcecoKl3HOM :coselitannit no 8l<Tya~i.ui.n4 ihi~{)Jtl;~~.:i' ip~~itr&hiiii (Meu- .. 
,11eneeao, ·1977);', aa, Ct:cc.Ux OuC'~~~HJI'_ft.lle11~oa, <f>~:ilii<~{OflcV): ;~ij 
CCCP (Moci(Da, ,1979 ;, 1984);:8n .a~l'COJ03HW)C cei.IH.ilapax ''1:\~.aMTOBaJl 
tt'OPU cOJmro~~a" (Jleuuurpu,l980, ~'l84, :198§)';)ia.Pn6o\f~_tx t•unC.~&~ 
BOX ";'f'eopuil ('rimr•'Olloll .• ripHno>i\e~hut'' (l0pJ.Iana,1986; flvuiuuo; 1987; 
~i)aa, 1989); a~~xi..:.xtYC~liuua1>ax rio:qnd~K<> llt.icoi<ux·~u(.j,rui\ lsie~ 
O}l .. ·n<UlA (flponBiloi:1988 .~1gg2};ua Mc>IUIYHapoAliow cemuiaJ)e.'·re-··. 
O!.I"JlB'I~Ue acn~iml. oBtni>BOI ;~pa'a'; (AJ6aa; '1988 ): ~It~. Pa6o1JClol 
Ntl'emaalni "CQmrroHY B treJnnerpHpyewt.IX cacres.fax:. reopWI ,g' opiJJto-' 

"- ' . ' - ._ -' ·;.-';. ;' .-·-"-- -.~ :.· -- '· _. '·-; ;: ·.·- __ ..,._._; <-._ •. " ._,.;! .. · .. ·-: :'- ·_ -1 .'·,·-' ..... ~- ,: ... ' . -

6 
•. 

I 

I 

meunn" {.lly6mt,.l988)i n~ mKo~e :: tCM1tHape '•::reopt~JI npc.llcra~nelmfi · 
H rpynnonwc MCTO,IlLI,D 1\Jlmti<e'' (TnM6on, .i989); Ha II BcccoioJHOit KOH·. 

. 'lpcpennHu "DwqiJcJIUTCJILiinn· <lnmhm u !dm:eMarnttrct<uc MO.li.<'11Hponaimc" 
(Bonp>rpnn., · _1989};: im' I\· Ill KoJic ,MoJIO.IlHX ytteuwx · ·~I{nrinronnn. Teo pun 
noJIII~ u 1\JnJnRn n!JcoR.ux· sficprrut", (Ymro1io.n1 .1.989); itn · JV 1\leJKJzyaa
po,llHoM P,a6ottCM COBClUUiiHH ''KottnbiOTCpHaJt am. 6pa, D cf!H3U'l£, J<HX HC~ 

. cne.llllriaiiUR.~~\.(.ll.v6,iia,)O.~O); ~a ~Y,III Mc>KZi,vtiripo:iriioit I<.oJ:.nolOiuyJ.ie 
"TeopeTHKO~"'PYDDODUCM(!TO.IlH n 1\JUJlU~'' (MucKD,a;'1990); Hn ll .llDYCTO~ 
pounez.i Pa6otteM 'conexuaitfui "JlaH.itay :~ I'e1t3cH6epr" (.ll.Y61tn, ·1992 ); · un 
Vl/,tVIIl, X· MeiR.ri)1Htpo.zui:I.lx;Pa6ottHX.toilemiuiuirx: "Hcrimuifiuue 3tio-' 

JIIOitl!oHHUe. ypaniteHIUI n AuHaMutJecKll~ cncieuw" .. (Jlyfma, 1990, 19!.12; 
Jl~~:AJI~M.oc, ClllA~ 19~4};, ~~ .Pa6otJe~ concm~Jiuii;J'~l<or.uu.lO:r~PHOc MO:: 
,lleJIHponannc n H~JinHetti!ofl.oriTHi<e'1 (.lly6na7Capf.ITOo1'1993); fia Pa6,oqeJ.i 
conmiiaiinit tiawtTR JI.A.,. qttcipomlitci<oto.''MeroJiw CH.Miicipnn tl q>u.imw". 
(.lly6na, 1993); "ita l\1ri~tiapo.llHoM Pa6'otieM: c'oliciualiliu "HemnieBitoe. 

· ypaillteunc lllpe.zinarepa: .11oc;'riDi<einm; paannniei hcpcueKtnnu" ( tlepno- · 
. rononKal •1994};' ua Me>K.n.Vaapo.nuoft Roaqiepcu1lHtt miwms <t>. :Ilcpuia 
: ''CTpyiti.r 'n cnMue-rpnn" ( CtauuyJI, . Tfpiuur ~~: 1994); ;Jia , (;('ccua . Ofl4> 

· PAH(MocRna, 1995); aa lO~it MclK.izyiiapo,llHoit Kon4JcpeJiuun"npo6JieJ.rw 
.· iillai:iicinoi reopuH.nonn". ( AJiym±a,i996),' a' TUJ()t{C 'ua'ceiutaapax Kncf!citpy 
'ie~pernitecl(ofi 1\Jn:irti<n PY,.UH; Jlu6opaiopmi ±eoperntic~ ·:ott {}>1mtiw n 
Jla6opa.Topun llU'IHCJlntemnoa rexitnKB H anToM:arli3RiUut 011RI1,. OT.ne.ria ·· · 
imauronoa reopl!llfi!>M MHAH,·aa teopernt!ecttolr ~e~>tBHapeMT3<1>, na 
cetmHapax.no. $H3HKC BHCOKliX 3Hepruit. HucrnryTa H. ; Bopa (Ho'ocu
~arca;:..ua.ilWI;.19~2); Cnpal{L~o3cliorp :vifnnepc1lTcia (Cupni~>ro3~:. ClllA, 

. 1990,: l9f}4); Cenepo-3arui.llHor.o Y~tunepclfiera (Snalicroa;· ClllA;" 1991 ); 
'A:em.ciwro YunncpCBTeTa (HLlO Xctlnea: 

1
ClllA; 1091 ); a a ;~CMHitape Ueli

l'Jla:aenuaettiiwx linneiint H c1IOJtuil.rx cstc:TeM Melf<.ZiyHapo,llHoro Ha~ 
.•.. S; ComBe (Bpioccem., Bemrrur,)993);',aa 'c~Mmiape no,~ar~)1am'qecK08. 

4>H3mte Ueutpa.nccJIC,Ilonaauit 8.CaKJie (iKD-cyt}-Hnct, .<t>paimnR,·1994), 
.. aaceMunape UeliTJ>a·aeimacfinwxuccne.llonaaltit Jioc AnaMor.cl(oa Harur~ 
_ .• oaamaoit na6opaTOpifH (Jloc Anauoc, CiliA, ~994) H ,.1p .. ·) · '<(<, ,' ·'>,: • · · 
· ';'>,fiyfiitlrit11~iiu~ Ocaoiia:iie:·n~-xoJKelnm .niicceprllnuu oTpti>Keau a 35~ny· 
6.Jnm8tiWJX~ ,._ ~ --~; <;~~ .:i~ri_.;·..-.>:t'. ~:; ---~ ~:~ :_·:>··)_;~~.'~ ;.·:._l~_:i'-~i~- ::·: ::.-~; ~~) ::_<::,_~·;::_:;-~'·:---~ ;·~_:,;) ;- .. _ ~ ... . .... ·; :-~t 
:;;. ,; Jt.:r~uo~, Ywl~CTB~. uropa; ; Bce:~p'}riJ~.IlCHHUe' .B. JIHC~CpT8UBH pe3~ 
ta~ 'riOJI)nieHU, C8MU:U 8DTopou,\'JIH6o no.zi CfO Benocpe,llcrBPJriu.ot pyKO--. ; 
f'·'-~'-••:· .. ·.~ ·:""""•_."•-~ ~ ,,. ... ,.~. ···.· .), .. ,. \.~_· , v' ." ' ·' u • ~\ •' ~:-·(o • "'-'~-· .···.~~·; • 

BP.Ilcrn~M,,Jil!OO npn ero aenocpe.11crneaaow Y'lil,cmu~ : , . : , . . ... ·,<.· 
:~:: Ofit.eM ii"cip)'llrypa pafior:w.: ,llHccepiaTUlll cocrun w uiieilr,Hrur; ·me.: 
~m'rnan; 3aKinotJeiiwt.u'cimCJ<::Ir&iepaiyp~o~,·inmJOrriuomero275 JlallllciJQ.: · 

• BaHld. '. 06xunit 'o6;,eM J .'lllCCCpTaUHH. COCTa BJI:SieT . 205 'erpamm !.UlillH:lOnJI.; 

:i:aoroi~Kcra.:·· ~ .:~:: ;:·c·... · • •.· .• ;, ·· .. · '. ·· · .•• ;, ,: 

';. 1 •": . ""' ~ .. 

. ' ~ 

'1 .. 



.· -· OCH()BHQF.J GO,D;EP.}I{A!{HE.Z:mGCEPTAIJ;~If.-
1; ~-. ,-,<:'.~-·::·~·~;_,:.:_ .'·.·~·~-~ .;:'_~~-:-~.~·._:;1 .. >. __ /'·:.t '.';-;-;·>~"· ·_:(~-~:·.~.,··; .-~-·-~:--,~~f:::-"··<,::-;·-.- ,::~-1·.-~ 

Do Bae.neuaa cpopuyJIHpycrcJI ~eJn..}{ccne.o;onaawt,I<paTI<o. B3JI()?J<CBO 
(!ro co.nepmnime li .o6ocaoiluuaeTcn alcrya1fLaocr~'pa6~Tu: ' ; ;: ~;<;c' ; 
. · B l'1Jaae ·1 · "Torionorilticc~<~e -~OJUITOHLt. Ji I<ann~pon~tta~x ·u ~~am:~_
nwx none~J,IX;lllOtteJIJJx"'•(l. •2_'J, l~; 20) ~H~Te~~TH3Hpyl()icJt·:~n-~Jie}um';o ' 
TOriOJIOriiqcCKBX_ boJi~fO,aax, npBBOJVIT~JI onpe.iiene~--odtonJif!x ~()WIT~a;
ncn_o~3yeMLl'x ~ n~c~cn§!Oiiufx rmma,i_~_f!Pn4;o~ p_a~cAi~~p~t~~~TC:!J ~~.llif. -
aan6oJICC xapaKTCJlltwc' uonenn. H 'MCTri.o;H-HX itccJic.nonaarui; _n O('HOBfiOM; B .. ·· 

··paMKax -tulaccuttec~oa ·T~opne;'. 'Aloi~a~iii~Y~il:n 'npo6~-e~l.t.u·c~~~~u~.- · 
ao:innKino~~ uri~ ~imcaiuw 'N : 'cfmuTOBHLIX C~CTO~liiia 'niialmx' l.io.dciiitk. 

'· ' ··,._ -- ·~ !·.·:·._,.··-~, .. -;··· .:~:··:.·~:.<_.~-._,_: '.>··,~ ~:'"''·"·' ..... .,.,--.. :.-.·:<>'"'--. ;~_. · . .-·1 .,~~:·-1:-'~·, .-;,-.~-·r·" 

. B § L 1 i .uaeTCJI o~i>ctti>Jieliiic 'fonomirilttcci<oro CO,rlHTOHa H if a OJlk!Mepc 

=~;~~~=~~!~;::;~:~·-~~w~~~~~rMt~;:;~i::~!~,.· 
nps :noM ynaeTCJI nLTJicjilfT&'llB8 cyutecTBCIIHO'PE!31IBttl{LIX THnlhorioJiorH~ 
q;c~~llx c~~~Totio~: ' .. -_. i ,· _. •·,<·· .. ; .• ·;·· · ··;,.-)}:-·:?~~-:::: .. :· .. :.,;:"{·_.:);;_,:~.;~·, •. 
. 1.. a•paUJUie COJIH~UJit.l,. xapaRyepHLIC ,UJIJI .. tPH3H'ICCt:HX"flOJICit1 .np~Hif~ . 

· .. ___ · MaJOm~~--.3aa~e~~ a~ Auior!>o?p~a~~x·'~¥~P-.S.": •. _.-rpyp~.·-~~.-.<;:;_ 0~~~-.•. · 
. 'POJtl!LIX npoc±paBCT!) 'cJ /H H noJt1l1uieutlwx'j:p~nua'Jiha~l\l rral!~tfHLI}.{. , 
_ .ycnouiuu{ al\_~ect<onc'!,f!oCT1[ (sin' ~Tol;4o'a 11o.uenJ; )i ;.::.~.; :--<.:·~~~···~\ ~~ :.·. · 
~ .. ilnrcoac~"e·c~JJHr~ic~.· xEIIiaiiielj1lw'c JtJIJJ 'rioneif~ ~rTplinuan&HWMH : 

~.·~~~}~~~[~~1f£;ii~i~~~;j1 
a~~~ Tllrio11, »Win4Jimrc~ 1i}JO,Ciw,.fiqlil1:ep~tii :l~)·Uifi<:-liioaaltuA N'- <wiiiioii~. 
-.-. ·--~o~~ltrir~~~~/ ": :,j1<'-~;::·';·:~lt} ·. ~-.:•);:~·:-: .•• ;:;,··:~ .-·-::;'L\7::~; t: :<:.:.·.- ·~·/;·_: >::;; 

§ J ~2 pad:MaTpHJUl!Ol:<;JI coJUiTOHLJ~ B03Uk!Kiil()m~e _ B _aqeJI~!lOft, KaJIH~ 
~·n,~a·u~c:#~~~[~a·(~~~P~ ft~~~cf~~ ~t<?~~~:e~•l) u ·# J.I~~Ii~~a¥o·a 
._ ldp.llfJtl! ~~,HOJIH, \B~Xp~ l,)_cJJ<\~HH~ ~ JlQJlJII{OD.~);. !<<iK fiiHtflon'e~ "<\\ 

~pnu,e. ( 2 :' +: l) ~· l&epHLJe TOrtOJJoruit~c~t· coni{iriliJ1;' toof~eT~T~l'H,~o;. 

___ _ ~r:o.~o~¢;.:f:4!~~~~1ir~rB1~~~:,~-~~~~liA~rt~i~~;;~~~f{ 
;>. 

. D4..,l'Jll, ; ypaBHe_llldl .~ ypa,BHeJGt,~ :J ~fO_DpJ!JillJ(Il ( C~~~~l~YHJILffOC.Y!JPPll,IC: 
- Rite), -all~e-.n~~~~r~ .;,Jtji·~·~.-.B,~x~enwx.·im~qmrypa4utt·u peJHl()tt ~3" :-. 
M~t>~f.ti M.cafnop ne saft4cru; .·no~HMO ~i"oro:_KliiiTKO_oimc~naion:n To.~. 
iio.,~rR~~lm~ c~~~~-f~~~·(2~+! )-l\f~~P~~~-o~-~~Iie.~\~~~~.~~~it~J~· 

'; 
I 

.. 

: :.': BHJIOHLt .-. TOHOJIOrH~CCI<He c~mr±oiti.i. c ttpo6noana•IItlJi[ muuo;\r{im:~iun<a
.. · .. Ji:lutinc npli tto6anrieaim: n ~ymmnoaan .zl:e1icTnirH- ci"Mo,.'lcnn :tinmu\ l:Ja:t·Iin -

, ,_· Cattuoaca [3). . · · • · ,, . • · · · .· .. : '-
B § j,3 .nano cxeMa~uiJiloe OOHcaane' HaH6~JJce'H3DCCTJIJ.IX. (3, + 1}.-

• ' _.,."' .' .; > , •. .-.-· ! -. -;.· 'J ••• •• : •• t : ·. .• 
· MepHLtX TOHOJJOrHttCCI<HX COJU!:T01tOB, K 'lHCJIY I<OTOpblX OTHCCCH~ M HOU!J!lll 

•· T_'XoocpTa _ ~ UoJIJJKoBa;:o6aapymcliawc n. llen6cnenott· Kami6ponottaoa: Mo
. .neJtil Xurrca.' ciwpMiioa·u n impitn&noA Mo,o;e~ CI<upMa u .J~p~u.o;~~~uuc 
coJJBl'~lru (T~pofiu} B MOtl~~ ct>~.lr.n:':e~~~ Bee nepettBt:1ICIJ~u.c'1wnemt ;lD~ 
JIJJJO:rcJtnenal-erpnpyew~m u no3~oi.Iy ~caonaoe nun'MaHn~ yneneno n~npo~ 

. ca~ cymecrnonaHliJI It p~ryJIJlpH~crB penlefUlfi1 . a. 1-~~me npo6JicMmd np~-
'\~}:.,..,..., ~,., :.·. · .. ,~_.~ 1.:~:·, ·!··_ •. ·-, .~-·~·: .· ._,'.·-: • .:: - _. ,_- • . 2 i''_~". ;':," ....... ~ ·:,.; 

· _ 6JIH)I<eaaoro onncaHHJI. N- coJIHtoanLtx Roaqmrypa[(nA;. aanpuucp, nyTcM · 
-\(" n~crp~emtii~c~o~~-~T~TBYJOIUHX npocr}laacr~ MOJlYJIC!l (i s·r }{1noti ,, ;ai<orri 
··" po.na ~ocTp~eHMM'6wn·uatt:ziea npuuccn'e~on~liuu'enie-'~~A p~:monunaO-
. ' . ; ~TH :roironorli~~~iwx '(:~~TO~~B - II'ncr~HXO~OBj oflaapy~c~lil.ix ~ cni(.n HllO~ 
; .. 'no~ ~-~pBa~Te. Jlilr-Mnnnconcl(oA Teop~.' B. o~~'IH~ OT. pa;it~~ ( ynoM~in1-

titli~xcit c~Jilr;o~oil, ~acraiho~u ~o~~~·3ona~ ae ToiD.~~- » ~priC'l'pnn~Trie, 
> ,:~,;~ "!'~·t;!:, ','~ .··· ·,~; ,•,:!·.''"•.,;: t ·,,•··.:.,:~.!·:,, '<i'i'-•:'~,-'c ,• ';, ,_'':,-;·~ ... ~ :'•'/~. "' -: 

. ao u .nv npeueau, B cney.t{ero oHH ltotyT ocymccrBJIJJTL neoexo.llLt-Mcm.ny 
}~">:'.:_:,,:-'}:--~i'.;~•' :\i~/ ,,,.:,_(\; f'·., .. ,·',Y'~,'·,i.; :•;:' ,:,·/',,'·~-.-~'·,,,· 'c ",.-.,~l '',ti>,k, c_,,_,_t'~·~~., 

·. · noJIIIl\lu H3 paaaux roMoTonutteciatx lUiaccon: }J,JJ'Jt. N --~ B:nc·raHTOHHJ>lX Kon-
. .i.r"l(t·,, ~-~_.i: .. -1·' --:' . .'-<t~,'~ ·.,-;·~< .. :· .. ~;·;.,,_ .. ,•!: •-!(\" .. · - .. : •. • _;, ~:'-" '·. ·, '•:."~~~·'.(;. ._ c,. ; 

. -~·· <t>urypanHit. ua~e~TeB. anropHTM · A;rLH - }l,pua<t>eJri..rlli ": X,;tTttHHa -~· MauHBa 
,·',}?,9~?i~~-~~~~~i~~~e~~~-~-~Pt;.;t-{,;;=;,2,J,'3?fP~i!:ts~'.'y,ztn_~Tf~;~~;-

nucaTL- B itnitou nu.ne .. Ha· 3TOll oc:Honail:o O,znio H3. aan6Mce 38MeTHLtX 
... 4;·;:·_·o ... ·y1. 1 ·: :<··,'·· ·~ ., >· ... _..; ;-,_,;;.~;P~ .. · .. ·._ .. -~_. .... ·.: .• "·:~;."',/,':·:._;:~ ·~ i: ... . ,. -. :·-· ''~ 

-.. .nocTliil{eHBA_n_ I<aJIHfiponottHHJ( TeopliJIX :- lUiaccn<t>nannn }J,om1JI:LJ4coHa· • 
:::':H~li·ll·N._~ l4~~~nOJILiildx)<oa~B,~anmt'[i4~):·c npyr?it ,g~po;L(, npen- . 
·: · Ao~~l'mrut n pa6ore [16•] i!03,iloii<H?C:TJ. 'annpot<cin.farutii tillP,am.ullx noJIC!a 

. . . ro~6n~M~H no~eft li~a-Murur~; no~~omr~ hymeclnenlio ripOAsunYn.cn 
." ,, _: .. '>·'•w' •: '.'·•"';;_,,!1"•:,~ ,> _ :.· .' .,<~¥'',,;! :' ," • . ·~ -'C ,~,.,,,'·' •' ; ,_,,;c '"''; '-,"~''', • .' •: ·,:'•,' 

- "B 'uayttemm He TOJJhl\0 reoMCTplU! N. -.COJmTOHJUlX KOil!f>Hl'ypauirit, .HO e:, 
""'lJ.~·~.:-::>. !. ,·>·.· .. 1 ' _'• • ' ::•;_•.:·~:; _.'••.,<,. '• >~·:··~~> ·· .,f .. ;.·_-•,. ,J' < . " _ ·~c; r • '. 

'tt1o'cymecrBeHHee c 4>H'aH:tiecKoi1 ro~u.3pimn.ii,·u HCCJJCJli)BSJDm,llJlO\(~CC(JU . 

.~:t;~;;;.;~;;t;'~~~;::';.~~~ ;...,~:;; i¥. 
,) .F .14] :. u3naraJ()!~ · ~~oco,6Li _nocrpo.~~ .ocuosttt.vC: _»MoB .~e>,nCJ!lore:q.c~JCD:i 
.'(,~~~P~?'»-1J'ia:tpaJJhHt.DC ~ l{aJIH6pp_B~~!~LfX MG.n.e~i a :i:C1}'ii>C .q>HTei)ITOI,~G;'
; ttOJIOtHtlCCKOA );C'IOil'IUBOCnUnfOtOll~pHiiX.CpJDITOHOB<.) :, .; , . , : , ' 
/:v·',...• .. ~•,q'.,~4o.,>-._·.·,,,,_,_ .• ,.~' .. ~' '···,·.··~· .-',·:· • .... , .. < • 

. ;.; ; ;~,:/ B1 § 2~1 ripe:se~eaw ~- ~npetteJif'HWI Torionor~~~('KHX: , nunaprnm,roa, JIC· 

_, ,_._noJIL3ye_~1LtX.B.J<a'le~~e To~oJI?rlNPC~ 38p1[4oB B_lflui~q~cliHx: uo~EJI.U.: 
J; :)<:·'lliCJIY, ~atoiX BBBanuauroB_ ,OTJ!OCJI'I<;Il crenetpo OTo6pa!£em,ur, BHtteJ;c 
</,Kpoue:Kepa,;: mf.nei.c Xon(pa ,e: ,.ixp.f . .ll.'Lil. Ka:~oro · 10 mmapRanroa .npllt.;; 

'!I 



ne.ncnu cnoco6u nx DLipamE'lJWI n Jl!lJIOM BlUte )lepe3 OOJI~iDLIQ nepeMeunLIE' 
cooTDCT~nyKmicft !}>H3H'IccK~It MO.llcJiu,u TOM "lHC.im,'li'B cey~ac 't<aJnt6po
no'lnux o6o6tn(!~Utt j~~>I~ MO.llCJiett. •. o~~C'l~~LI pa~Jlit~M ll onpe,llCJl('~~ ll 
. cnoficTnux TonOio~!l~;~~mx':~apJI~~n· }1. kup.~n~~Lix ~·~iihc~ncl<Ux ~to.llf'mtx: 

B § 2.2 lin tiLl~ ·auim>!<~au.ll ·.llJiJI Ton~~onfticcliu~ 3apnJion ucn~nL3Yii>TcJI 
.llJlJI DLIIJO.lla oucnKl1 '<11~--HJUt~(nlaJion. 3~~pr~~ :e:ooJieuL!x" MOJien~a cu'u3y 

• ·~·; ;;[;~~~"~ ;aWJ~ Q :;~: :·.; I? !;cir;':c r······· . 
· ~ • ~ ·._. ':• ·- __ ·:_·:·.·· . . ·.-:· _,_-_::·:-:--_,· -< -> ~- -~:.,:.i·~<-~-:-~:::~.-.. J_··;.: .·; .{'~:::. :·~·~_-:.,_-~,·)<~,-·:··::.· ;.:r::.- . .- .. 
r,llc f . ~ li?J<o~opa'! .~~):,~r~!~ll~ pti~y~a~: q>y~~~~l!: · J]p~ ~~nu~~~?~~o~. 
OUCHKH, pcptCH~ll 'ypaDttf'HHti noJIJI C 3U.llUHHLIM. ~Ha'lCHl!Cl>f 'Q 1 ' pcl!JIH3J:- .. 
JO~l~C HlDKH~~; ri~n{t~·;. ~iii~l;·fuk ;iii££; . o~h3~~1uoi~li :y(fiott~itnhi~.~ 0 OQ' 

·.- , .... ··.·. :·_-·.'_i·'··'·-· .... :<_'··:':'''"'~:·.<:·· ·. ___ , ···.-~- .-,_'\f,•::-: .... _ 'I { '-t"·:··-·1~- .. ·-.o ';_!\. 0 ·'1'· ';~- .·:-; i.;::··~,rl" ·: 

. JLniyuony ." B Tlllmx CJty-litnx rouopiiT 0 TOIIIJJ1Ptilq~:Ckoit yCiotiqnliciC'TH CO· 
,_.- .- .. , , .·. _ ,.,····-' .. -.'~--~·,~ ... , , ~<::··,' :: .; ,.,..,·,.'_'·: .. ,rl'····. '· ·•·••_•''.:• .··~ •: .. ,_~. --~- ':· .'.l_··)'•'lf/',·-:·'-'.,_· 

JTirroHOD • . ,l(nil' TOOOJi<lfH.JE'CI<ltX comnoaon xifrrCoric!<oro tunilru' DJlC.lll'JJC 

B,oro~o~~~u~a· {: .. ~1)~~h1~ff'.d.ri~~~c·P,1i~~~. PJ'~i~t}c~~~II·P~f~~~; M.~.~pa~. 
BUJIO, TO~~a 1 • T •. e.)nf.E =:j{JQ l)."'lTO, npU)loJUlt.~l< {lOH~>l\C~Hl{) .. ~Opl{.llKH 

·~, .. , ·· .\ ;.r·· ,·,._·~ ~?·_·:; <>···~ .:: .. :·"":'··:·:·--.'·/:·:.~·'·.:- , .. ·~-::··_,··~·i·~~;,..--.. ,---,.-·.·-~:\'"·.,.~;-· :~·:-. ·~·c.,:·,_!J;~:,-_\.~ ·.;; -· 

na pH.a1l!lOHH!i1X;YPHDHCHHtt . ~a C!Uf¥*Htpt ·~. · c~q,ZJ.e~ .. JO ·lJo~cM • 3kc:rpcJ4aJI~R 

,;i~71~lllllliillfl~>. 
t<pun~pnu. ·yaoii'lanocrn' .l.taor()r.JFJ>aw~ colmr~ao·n u·····oiaomeitJ!»· M~cillTa~ 

. ··.~.t~·~i~~ .. ·~ir~~~~1~~~~t~~x1r~tr;~r~·~~~~:• · ·· · 
U3DiWt~~ 'or· nOiJeR, (tiJ1P,~W' C~ilJlA~ft} a{~~~IHJI~~ux'n;\rJl~t{?f<~l)~ax)i ~": 

:;.!:3~~~a~~~~;::,t;t~~~~,~~~~~{~~zt~~ 
.. · -'}tRXJl~ ~ · · • >.tO,lle ~ .;·:~~o~iJio1t. )i~ttli~o~i(', ·t: ~ ~c'fpu~llii"Jii~o~ ·. a~nlnc}1'~~l!o~ 

..• !lt~:~~tr~~~~f~~~i~~~:~i~~$~ '· 
- 'lt'CJ\n veuieJiu!t •a:up.aJILHQt\ ·w®cJIH 13a.t\n6cpra'~Tl0pjnii. (c-n\pil:lpiR~U' ·. , 

cr -ll<\.'lt'Jilt 6e3 cJUh;M()iu.·i\~ro·,..JI~~a)i J;»a~cita~}>n'saii ~~Ka·K·Jili~auuitef~~;jQ i . 

10 

-. -··:._,_..· .. _.·. -· ··:· -.·;~_-~_',_··-~ .. \ ___ ·-.~:· .. ·,:-> ·-.:~.:· ~· ··-·-:-

j 

: nepeticaayJO n npuueiiJIJI • CTanJinpTHY'fO npone.llYPy Kim3mmaccHt:~ecKoro· 
,"MaH~?DaJI~Jl Y.ll~CT~Jt n~cnp~nanecra. DJ;CU\TlPI~CKU,Te me: pc3y~~:n~;u Mn 
' pacm~nnemm cii~Kipa. i:.acc6ai;noHo~,'~~~ '~ D ~i~~Jinp~uofi MOJti!Jl~: c~~ 
pi.tn. · .Oocy~a~~n cn~~i, ~pcnito~cn~ott Mo.zienn.c:_np'c.llcT~n.'Ie~WIMH o 
,~py}i~ype u~ouo~ ~ !~d.llemt'.uruipanL~oro ~~~ma",(t9•J.: •. ~· .: :, .: , ., ; 

• 

0 

, • i r~aB~ HI:;:'M~.foitu .pe.llJKitn~icG. -,·hu~~p~auTHLI~ <J~y~~~o~a~~~ .. u 
' .. ~YJ<zyp~ j~~u~ru'~~iopoa 3tn~pr~u;' [4.:: 7, H,.ls·: :2I; 24~'2.Si' is); ~u-: . 

·:·:.· .. 0 .', •• ~.;, .... , •'•_{: , ."-·-: • •• :·-~··.. ~- ••• _.._ ••• , - ·, "' ·.'. ·4.' '"''~ - ~1 

' ,llepamT. U3Jll))J{eHHe" cxeMLI. HCCJlC.llOBUHWI ,G-unriapnium!ux_ cymccnie~o 
· ~:-ne~~~ettnwc q;y~umuou'anon n ,(3 f:))-Me};~kx n~neiitix ·J.ui;l~Jinx,· n~

a·n~JIJIJO~ctt ni.mnMTL crpy~TY~Y K~H<J>n;ypauutt (i<pllTB'lCC~X-T~~cK)ua 
; KOTopux .noCTrurun:ia 'lui>~ rpaHt. tPYHKilUOHrtJia: 1 ' '; . . . ' ' .. 

R § 3.f ~aercli. bnpe~eneillle G.~ ufi.napuaiiTnuic lt>)·n~oiianon, · r.lle 
. .G .' ~eKoiop~n KOMUUKT~IfUt rpynmh. B. ':tiicruoCTH, inR.ite {jlyHKUJ{(.IHB.'IU 
-.. r· ; .-.~ .. ·: ,·.t· .. ~ .. ··· ... -., :. ,,.t .,. ·,-· __ : -.·-··-';·':-. ,., '"·~:-f'- •.· ··~";1,·"·0'·--.... ~·---·-·· . 

. · xapaKTCJlHLI .llJllt IUipaJ!LB;LIX MO,llCJieR1 f.llC DOJIJI (/> 'npliHBMaKIT 3Haq~IJWl 
il ~~Ro:fbp~M Roi.lnimT~oir· (rtonen<>M) l.rltor£,b6t1a:iiti{' !P,· n 'J(~ .. ~cT»e '.(clto
:~~ro:o6uqno;'nii6upa~~ci c<J!epa s~~~. x<~i.inaimnlll, rpynn~ G '8riR':Oiut~ 

. p~b'e'npoCTpa'a~TBO G I H. Sa,nauueM ecre~i-~eilltm rp~unt~X y~nonha 
·~:;,._l"'r . .-1·_.··.: ·._· -.1 : .•. -•:<· ···,··.~· __ · .. ·.·· :.-.. ··- :'>r.";-·.4- ~ . ..,_'"" .. J<-· · .•• .1-: ,-.,;-~--::_·4'-,,,..• .......... ;··:· 
' (/> ":7, r/>oo DPll. X . ~ Oo, r,lle ifJ"oc,,:.. BLI.lleJICHHaJI l'OlJKa. Hu noJienoM MHO• 
';::1·~·-·\.:._. _,_,· .. ;··1,.-·_···:· .,··.:··;.: .· '"' ".:·· t~-'"t·':.· ~ :·····~.-,-.~- ... ··'~"'-
'' foo6pa3Hii ~!;IS' o6ecric'lHB8eTCJt l<BK KOB~tlHOCTl> 3u'eprun coci-onniia;' taR 
,.;!·l.' ~~~- .-··,~·t 1'-·• .; ·· :··:~·.-·.·.· .. · ~·"·, ·: 7 ·~··.·'~' ;o,•·.~ .-?'·. -·.r,•"l't {'· '1""'·.····~·r-:--. .,,. ~ .. ,_ :_ 
· ·u ~uJ><PeKtllauaJi:·I<oMiiaKTu<Put<anW! I<orip.mmaTnoro hpoCTpaiiC'P!a ·na 'n 

s3
':::: R3 U{c:lO~·. Co.6c'IOO~o, STO H . .ll~i B,03Mo~?~:~al;fuci)~po·' 

BaTT> DOJieBi.te l(oif!lJHrypanHH MO.llC1IH1' paCCli8TpHBR<'Mt.!C :KaJ< OTo£ipWf\eBwt . 
t/J: 53 

- w, nocpe.llcTn~M TperLett. roMO:Tonu'lecJ<ott rpy~u :71-;~(ilS).:;·~'-' 
, ~ -)~ MQ.Q;~,~ C~M~: {1,2.~ ~. 2Q~;·7 ,:11,) 7 ;)s, .20] xtoJien!l}d )(noro().~P.~~~eM 

_., •• , .... ,}., ~::• t- ... ~·- 3~.-- ,- ', '•· ... ' .,_ :~ ... ;._,. ,- ~···:.·.·'"·~ .. <, . .,.!':-. ,. '" \, • j 3,. ;..,· 

·.•·'·~~J1l'·~~~~···i·~'~6!i~~2;;~:~~~;:~~)·~~~~dJi~~:J:~t1~:~~ .. 
~., . ;~ ·_. , .• :.- . ,1.i1; · . 1':·· ~-·· '··:····· :f:~, .. r·:-~.' .;- .• / 1 ... t,·.·~."~1·,. ., .'''····~ 

·': Q; Hll'!e.P,IIP,e,Tupye:mltt Katt .. ff,~puoinlo~ .. "<~llCJToj pca~~ycrc'! B. Bit.lle.p:r~neaa 
;.' .o~o.6p~e~wt <J' iAeg ( S~ {:;t'$~ ). , Bno;M1·Ji~so~ap~nlimwe .~amuue 
~on: 1 P=; rJ}aiu;;. ~; r.ll~ .V e':'su (? ). ,~. ~~~~t~e n~e·;· <J~yuKUH~u~n .iaeP. 

_!)._,« · .. - -_, .. ,_ ·"··.' ....... , .. ;,·~~·, •• , .. :_, ........ ·.~· ····' .• ~ ............. ,._. ·. ~- -· • 1)? . . ,,.. 

.·· rHH MO,llemr CRHpMa 3anitcmaC'Icll B BIJ.ll~ :. ; ·. • . 
.. a·- ,.· .... ·-'-~~_!l_ifl~~· • :;4.- .-,H.·1 ....... , ·: ··~.h -: .. :1 :_:·:!,-':-,~.-':';-/1 

!".: ~ 

:· ... ·. ' · · , · ·: .. · · ... 21· .· ·. · •. . .·. ·•. '•"r" · 

· .. ~s=~c·Jtx._{4~~~p(~~/ ~~) t~6.~~:Q~~; l;J,::r .. ~(.e:~~['i· !~r~l )} 
; . n, Oe3 ·yq~ta .TlJ~HCruJitlJit, HHBapUaHTeH OTHOCBTeJD,HO. rppmll , 

.... -~_,,,.,· .• , .·,,· .:.·." . .'· ·.~_.·_, .• · ·. '•.·:··~ ~">:._- .''.,.',·!.';·· ... ··-· .... ~ .. -· .... 

·.·:~ .... ~·-::~);. :>--."·:~.-,.:'.(:.:,.:_'.' . ,:.o:'.~;,, _f,.'"c 

--;.>.·rG~.SO(;l)s !& sq(3)r,, __ 
--,, -· .. ' ~ \ ,•. ~ ! .••. ! <' ...• :1 . - ......... ' ,,,! ' 

- "~.::-~:·:_4 :-:. . 

)1 

~ 



'~ '' ' 

fJlC iln.zici<cll s ~ ]; coornercinyior :npocipaiH:TneiJiiu!d H~:H30TOJJHqeclUIM 
"nonopoi-au ... AimJWrll-<inoe yl'neii>iuteime cnpaBCJlJlHDO ll D 'oTHQllrCHHil (l>yit- .; 
· Kmioaana'3u'e}>riiH SU(2)- l<anJt6I1oiioqiJott'iH)Jtenit'CinpMa:• · ., : . : 
. ', .Sio JI03BM.iicr npoiiechi CUMMeipltiiayiO (n.im pa3MCJJHyro) pCJlYKUlUO. 
clJ:.·mmuounnon, CBOJliiUi.vrocJI I<'oi.zie~CBHID yrilo~Lix nepcM~HH!lX IJypaiiie-

. minx ,cinWKCHrut .. ' .D,eit'crniire'.iiLiio; crir!l'acao D}lHHUHriy Koy'n'Mztt{l ;.' Tiane 
[21·•;:22•], ri(mci< ·3Kcrpe;~iui~tt .o·.;:.'itiiilaimkHiiiux ~ylumlioiuinoJi Jtocra~ 
io<mo npono.ziit:i:L cpemi Tai<H~3uiiacuuX G :.;_ 'uiinapnaHTHux( 3knnliapua8-
iJiux 'H-nu~c!Bap~a'umo ii(lcion~~b!,i) noncA { ¢~(± }}; onpeiiclliiimc ycno-
·nu~z.(' . ·, · ·:. r ,· ·';rc '.·,···':,J.:; ... ··;·:•.:: .. ··~' ~y·~·~.::.: ;: ·.; 

. ;~/ T11 - ont>~~;o;1;. np; JlCTanncltWI. rpy~~u . G,. noc~oJILI<y '31\cTpeMaJJu, 
.. B:~i~eHm:.ie n HHD8p~a~THllM. Hnac~e nBJlltiOTC~ llC~HHHLIM~l.3KcTpeMaJIIt·~H 

' , ,;"_-\ ' ~· .; ·, . ' ,',_,;' .;·. ·'_;;'' :; · .,,_.;y:·,•:t: • o·, •;j_·;~,_;·~-··c.c'~:.~-~--.-,·.' ;·./'_~• .. ·;;:~, _ ... ·:- ,,;_;; 

G '~nitnapuaurH~X <lJy.aKUHOHaJJoB.~." .· .... · .. ··. ··• .. ··. · · . • , .i · • : . 

. · : 31l~8BCl~ '~upaJILHO.C :n~JJ~. u' 'E~ Sp(2fn ~~h~ 'zj '~)ip{i(~ ;)0); r~e 
. ":- · ~~~pnn~ 'pnfmi:;~s .. ·eJlll~~:~~~.a }?J<iol',\8,0:):,. ~ ~~p~·n~~~~ yron,·. 
o6Hapy ..KllBUCM 'ITO I,l()JlCi\, U, HHJ)UlH~UHTHll,X o~pcHTCJJhH~ rpynri!>!. ( 1 ), He 

.-1. • · • .. ' : __ ;' .··' ·"· ,. '. ·' ·.·- · ,, . -... k ""'' ,_ · .. - ·' -·· · .·,. · •• ·.::; . ..,. .' · ~' • ·', < .·.r.·.. , ·1./ l·: ·,, .. , '·. ~ ·; , -~ .. 

cytuecrnyeT, H D()~TOMY KMCCT CMhiCJIOrpuHlltJUTLCII CC.DOJtrJ>YIII18MH ·: 
.,. ' o,. > ~ ~-><1.,,{ '.-,0 •: ";:·:,;,·,, ::..-£ ·~·-~:• ··-;:>·-·' ;,·,>;-~-~-i:<:-~<~.:,\~ ·,··.:'••,, ',,: :,'" 'F',,l'_: 

a, 77 <.Iiag [.S{)(3)s.® so(3)1J, 
- . r ~ .. .- '"" • ' , . "· . 

G2 =:= diag !S0(2)s 0 S0(2)r), 
. ,-;: --t.- ·•. ~-_'~'<---.r"'- /:,_F,~~·'·:;;'.~ ~-~·('-·: . ..:.~ ~-.~;.;.\:··_;':_'\ ·:': .:.- -~- .. ·;· · .. 

. r.ne diag o:tltaqacr 'coJinaJteriHe m\paMCTpOB nepeMHOlKUCMLrX rpynn .11Jl11 HX 
'-'' · .. -·~ •_ '.' ::·---~(- 1'.· ·.,-·1·· _,·':( ~ -.··'•_ '· ·•··""'.;·,-', ·' '~··- .·· •. ,.,·;.~.: ..... ·,",_; ''"e,",cl' :'~': 

nponopuaoHnJIL~ocrL~ a rpynnt.l S0(2)s u·SO(~}r oTDeqaY.>r .nonopo'faM. ·· 
:: noiq;)·r ~ri~L~A 'ocn COOT~~ff;BYIOiuhx'l1po~paHCTD. :' ·.···. ·.· . ' ' ' . . ~; \' ' .·. ~ . 

.. '~a3llt>m~· ~~c~o~~i~:;(2). Jl~· G 1~HHD~plia~rai.I~ '.(him c~~~finqe~~~. •. 
<·u)tuciii~tJuux) ·ri~eJt 'uuet-~ n ··i:;, r /~;: 9 . .£ 0(~ ); q.fo'coo~neri:rny~l:i 1;clKo-

. itol.cy",. ~H3aiii~· Cxnt)Mu:· ~· ~~j'lyKTYJ;a .. Gi.~~fiB~pnaiiTHHX (!fnH.jmcka•mao ·•· 
- cu:.s:~ cl-p~r·m~x) nOJI~~ imnyq~cr~ll: n ·s!l;·l>p~q.ec}{ll~ i<6~ !;Jl~~~~;r;;~ r,' tJ; · ~ • · 

t llmte: .: . c •• :... "; ·:· ·~:" ·~··· :.' ::.\H.: .•• /\'{h; .. . 
t. 9 = 8{r tJ}-' /.3.,;; fi(r;d)· ;· = k<,· ,keY •. · ~,u, . .. 
. •' ·.· · ... '. :~. •r,:.:; .. : ·.·~.c· ~-:·f, ;,:;,},::';,·.:··~··:,· 
t':J,e {J; "'( UO.'lltpD!le J\OOp.lBHUT!l lii'KlOpl\ !'·'''• ::: ' ' , '~ 

..•• : ,!l;u,G; ~uunapnnmwx U~'l{;tt' njmHUUD KoynM~Hll .:. na.'IO D0.1)~:'18CT ;; 
Y. ·' · · .... •· . :_ .. ·. · .... ,-.-o- · . .-·-:-- '-. ., · · ··: . :··.::-: :' "·~-- 7'· ~ .... · .. ·_.. · .' ,:'- -- i'. ', · - ;.,..: '{ ,, .' 

. • ::tMn.HI'ttlU)·JO ·Knniq1eni3arinJO, rioeio;u.Hy cnpitauJlliii<i (Is·. i .·tl:Cli] ,.,~': 
- • .- • • -.F- 'o· •" •, "o ••' ' ' 0 •• :•-- • •- < 0 - < •' 

·-·-· . _ .... 
. 12 '·: '--:.: 

L 

'( .· 

I 

I 
,I 

. ·.. Teope:Ma •. DycTL. G;<~ )mnaplmn~noe. none ¢0 pca.rin:iycr AmnuMyu · 
G; ~·'un~~p'ri~~~it~r~ 4>YHKu~OH~Ji~. J/[¢} ~ u~~~puit'uT~IOM J(Jii;i;~~ .. Tc!~lta~· 
~Cmt 'n[¢) ·~lll!YJ(JI~lt DO. npoH;DOJlH;;iM 'vl"n' ;Ott.~ri. 1/>o,. TO ,r/Jo ,J;Pan~:lyi'T. 
~~~uF~i.rit Mniun.iyz.r ·cf>yuKri~oaaia H[¢( · · · · · · : •. : :. , .·• · . •· . · · · 

'- . . . ' ,_, ' ' ' . - - '~ ' ' . ' . . , -.. '.... '. ~ ' ' 

Cne.ltonareJlLHo; no~ ne ycTUHOBJJCHllJl cri>YK'IY: ::::,r; G i -: HHBn }: . a II~.I~llX 
au3a~en,, Tpe6yercn :nfionepriTL. iioKafti.ny~ ;nunyi<JIOCTI· pi -:: Hunnpitnn-
THoro rpyHI<t.LHoauna no npoti3noJlHhiM.. , ' ' . . "' :, .. ,, 

. B § 3.2 .. ~niJ ·riponepiut: nunyi<JtocT~· <PiHl<iui:oaanon npuMcJUJ~Tcn ~~e~; 
ToJlLI npJIMoit MnHn~H3aqllu, ocnonaunLte ~a ~Go6iueHnol.i "Mcrn,llc, o11pa, 
ion''remrpau,ita~Uernnaa [23*, 6, 7;J6,:171 :i9J·(Aiiui~~~~3auu.R <l~YH~~no•J? 
nanon n' pai::ruupCinio!.i. npoci:paacrne, KorJta· ri~itiJ u n~ npouanommc tw~n·:: 
.raro~.Hc3annc~uMii ) u ua ·i.t~O)le c<Jl~putl~c~oit.'n~pecrilo!t{it, noc:xo> 
.~t~ImeM J< · citMhniTpu3auuu llheaaepa. [24~). · Co11de<:Tnoe · npuMetieunc nux· 
ueroiton no3noMer, u .iacrnocrtt, ycTnJtouuT.L; :qTo B n~pnoM', ro~loTonlftlc~. 
cKo!.b<nacce a6conromua ·~uam.iyM 38ei>r:B:Ii RocTuraeicn ~a G; ...:' uuna· 
puanrnux I<oHcl>B'rypauWIX, T.e. na "elKoD~M~; ~a3· :eGKiiptia; . . . .· . 

B § 3;3'np1IMM ~UHHM~38IUlR<l>~~I<Illl~Bana 3Heprim ncnoJIL3YCTC~ npH 
nc~Jie)lOBUBHH s u ( 2) .:.; J<Umt6ponotluoro o~o6~~HHR ~~.zi~-~ . CKHp::ui' ( 4; ( 5 .~ 
14]' c Jiarp~H,«enoA iiJio-InocrL'io ~ · ' .\ ···· · · "· · ' • 1 · · • · • 

·~ .. ' .. 1 . €2 . .. . . ·. 

c = -2 Sp L! T -Sp [L,.., L;,J2+ . 

.t·')t :>.jF2 .-m~l·a'·~'~-·:t'~h;f':~ ;1;ei 
.··., 2e2. p P~,+ 2).2(A,.) .-.. ,\2 .• sm I• 
( . :, j, ~· r. •- . '. ., . ' :';;· •-;~· . 

r.ne BBe)leBbl o6o6meRHue JlCB!le B ~anuc KBpam.Bble TO~·L,. = ut Dpl!,. 
. . . t > ,,~ .. ""'!~. t>"':'(•"'' .,~'!--<" .. :·_!'' -~· i.t'"" .... ' .,,,..., ' 'ii.·;· -_.,._. . ,, . 

. R,. ==:,O,.U ~.u ;: 1t08apriaHTH!le' iipOH3Do.ziBhle 'D,.U = al,u·.:... [A;;, U) II 
'l'eB3~p- uarip;m.CHtfOCTH ff~r-l\'1HJlJJCODCK1fX UOJ.I~'! Ap =· ~ T 0AZ :: fJHI = 
lJ,.A,..- o~A~·- [Aj,;A~): TioKa:taao; qro a6com: aid ~H~ :u{epruu 
• B s:roM CJJytlae, npn I Q I' ,;;· 1; peai0t3y~..'TCJI .&a. q(7 : lumapaamrwx' 
:Kon4>HiJrp~n~x: ·• · . ·• · :;:'.· .. •. ·• · ·--~;:.: ·-:, .. ;:<:.·;.,~<' · . · . ; . 
\i.'B § .3.4;u:iyqae-rc;~'crP.Yrrz)1pa· ;..uuulil{laT~Jl~B,~~~I;~" Mil .v'::- c~ 
-~ ' · • . • ·• ..; ,, • '. . _1 I • , •• , ' : · . • ' 

1 
· -. ·•• ' . • _, • ~ t · · •• i· .. , •· · .• ·· ~, . • ~ • , ., ' • ,,_ · · .• .'-, • "-

. miTOHHLOC COCTOilHHA c TOD()iiOi:Hll'!CKHUU .;·~PH.MWH (I Q I ",;;., N: >: '1) '.' 
~~eJIB C~p~~·:. &i~l~nwawtcit ·. B p~~iPe1mo~· npq~p~i/C1:~·!: :ycra~.~
.aaum;n·a·~~~~. ~ro,'u~~~~:X~cn}·~'aa.x Aouycn00.rtci:ll G~-'-; T~~·R G2~~ 

· · ~~P~~~~e ~~~;p~~,>:pa~H (napymad~~:~-~cr~uHocn.J~ .llan•.ael--
... - .. ·.:_ ... "'~l '4-', -.' ~' t " .f,.;-_ '"'',·._·- . •!,.: •:,,_.-··:-'·'.l-" "!~,· ·,·~-, :_ ... ._,,. :·;·:~ ' 

midt anam13. UO:lBOJIJler,: y.JUUat£ ;:ycnoaas,. npa .nwno.IIHeff~UI JWTopux )Ia 
:.;":\~ ..• f·, "'!. ·-'.'} -1,_::;., ·.;_J · · .. _, -<-- ~· ,' ' '• _.,-'"o~··vl'. .. ~.~-~.>. ·• .. "o __ •;, •.·,. •"l...il-~ 

13, . 
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~KcuaJii.uo7~#il~erpittiunx; K!>H<lniryp.Uu~xp~a~3Ye'f~ • ~6~on~ra~~.u1I
u~i.fyM' 9~eprtul ~o' DTOpOM 1ro~l~TOOH'!CCKOM ~Jiacce '(np~ w··:;._ ~) u.-~iro 
l(}la~ite~ Mepe /·Ji(lKaJii.ulia . MHHli!>lYM. '3ue'pruu npu ·. N:: > 2:: .. Tai<uu' ci6~' 
pa3oM, namiuo ri~aitk~~~cli~.n.i~p~u MHrtnin{3aTop~n''~iteprH~ iJ''ifo:zieJIH ·. ·-· . -_··, ... -,.~_.-··~"· ',·:--.· :.:. :·_:,· .. ·., -~-- · .. -·; : · __ :.·. ·:: .:_.·,··_." .-'.: . :·< ·--~-"' 

.CKirpua ·~ pocroM.3Ha'IeHtlJI TOIIOJioruq~cKoro 3apJUia. . ; ~~ ;. ·c.',,;>,:.: · 
. K~K n~cilJteTcn .. n § :f5; G2' _.: na.nlii>n~n;Hti~ ~dmpilrypaunl!.irrpawi 

onp~Jl~ru1rolliy}o ·P~~~' n Ill>H ·u.u~~ae~ll~ · ~~yxTypu Mna~~.miaTo}>oii 3a~p- · 
ran D M~Jle.~n·tl>aAace~a; 8 koT~pott' ~np~\hLHob'~onil.np~~nMnroT· 3HfitJe~wi 
D JlDY!Jepuo~ ~4>~P~-S2 (13"j>i:.e.~ 3a~iiiorcii e~.~UtJ~LlM 3-ne~T~pOM na-: 

. C CC'J:CCTBCHllW:M rp~H!ItJiiu,l4'ycJ,tonlfetd.na, ~pj: npn.,; ~:od,;~, ·cooT
DCTCTBCHiio, Knaccn<!JnUHpywTCJI no .ro~iOTOiiH'JCCKOihpyn~c 71'3 ( S2 ) =~· Z; 
GrH• nOM' xapai~Tcpir3y;oTC~· TtJOOJI()rHqc~~IUfM 3aiwt~M Q II; -~·liH)(CKi~'M. 
X~II~lll;' oiipMCMCM!llJ ~aK tllJC~~; 3~Ht~DJI~ana' b ::..~uHii; 'CO~OCT~DJ1Jl~~' 
Mwx·i, ..;.noJno cornncuo ciumi \ i ·· 1;, :: .. • >' . · 

•·. 
fil~ = Eiksb• :=: 2Caf><Oin~8kr~bne.;, 

· . : . . .. . . '•, :_ ' . ··. . Pi •. ,;; ~;j '~ •2; .. \ {~;_; 
OTt~JO.na u 113 crpyKTy}>N JinrJl!lHmnamt· Mon.cnn <I>aMccna 

'-.~- ,, . ·.· ···.::·,,;~~-:: ... ·;.·· ·.t::·.·-~'··;"• ~ ·:..,·.' 

• . . e2 . 2 , . ; 2 . .• ~ ~· ::; 
'~-'=..;.-l,._+~(a~'.,l) . 
· . .' • 4 . . ~.' .; ... ·':<:'.>' :''• ,•:; 
,. \/ ,·· .. ,·; 1' ' 

.• , '· ,· .. 3/-f· .• ·: ·~ : 
E>JtiQul , 'ii=':coust.. •·•.:• .. .. 

_: __ >~~~-'-:;.:.- /;,-.. ~· .. -·<.' ~~,{~--~----~:-;\~::~-;-~-~:--: .. ·'; · ... ~ oj ~-···:·::~.~;~--~:~:_-::_~-·:!-_.:,~.>-< ... ;;~ .. ~ ... --~ <.-/ 
.BJiit3Kisc.'.no·ctPY.KTXIic'~q;l~Jin ucnoitL3YJOTcn ·!',·Tl·~pifn .. u~i.l!i~H~ou {2~~1' · 

--. . . ·:·· ~ · .. :--· -. . . ~ . ·'.- . ' .· ::·<· .. -. ·1_ .. 1_(·:~:-'·--·~'"f''·<-';;..,' 

u 1 Tt'opisis nrwrrnttecKilx lKlt.ltimx KjnwTaJIJioB (2u•]: · <·.·."·':.·\'· ·' ·"'~'' 
.· .. ; -"·. ·. -:..; :>~ ·o'.:;;·;,.:·.~: ··; , ... ·,~_.,.&.-._;,; --~·.·~ :" .. :., .. -. .,~;; 1 ,r;.-~· >,,:,·,; .. :.~;~··,:·.;·-~•.· :·,:~ .. i:~e•' ·.,.'.' 
· "Oo1tt'K CTp)'litypW: MitHHMHJatopoB ·3HeprH1f'Uplf 4JHKCIIJlODUHHnlt'Q 11.· .. 

[ts• ;·.a: s,· 23 -: 25f ~o~~<>·:ii},~D.o!lur&~··iJ,;j,~xoJiii .c ~~~oiULiO··o,~pai~or<>'. · 
oro6}~>Ke.liWI X~n~a h( 1 ::'52 ·~ S3 'K'ri(;~·::uu1'r~epe -~~;·;::k:_:nMeei'. 

·'ut-ero 7r3(S~) = 1r3(S3) ,; z>npu 'mi1i raiitin~Tqii1!illi'i.i'o~K'li~ ct>aliileena' .. 
npuo6})rTnel-' M-}1)·~.,\1)~; • ~a~u·;it:~olina.ua : ii<Ui~nu Ct<stpiia:;·~io: li~3~riruici · · 
::~~,.;Oia'L p.; • ..,. ~~·~i~llke. itiin~Mu '~~~~~ ;, '~~i\fi\ et~'o;y;i;TaT,<i' 

! 

~~·,. I I 

l . 
' i ~, 

.( 

' 

(.) 

aaxoJlllM~ ~iio" Mxni:Htni3aropu 3H~prnu n Mo.zie.itH ~nJI.lleena'~iltieroT iop~
liJlaJILriyro cipyi<iypy {iopoau); ',n;JIJI fl" .,-n~mi nonytJneMy'me n:i~eciuuti · 
aKcaalu.u~- CHMMCTpHttHNtt aimiu: .. ' .·. . . ' " { : "' ~ .. : 

\•;I1:;~;~(P,,1.;:~)i ;;~:-=:" ~a+ v(p, ~);, ~ ;E,~;.:,; ... , .. : .~ . , .' 

r.zte p,. a, z- uHitnil.itpntJec~rnitwiopJlHHarw:·.' '' . . . . . , 
. . rn'ana. IV, )'TeopeMLf cymccriionaimn: )(rut 'iillpa~HUX TO~~.rtorntJeCIUfX . 

COJIHfouon'';: (4; :-: s: 11, 14, 117,· 2J ~.' 26) nocBJIIUClla •'.itoKa~aTCJILb~riy ~y- . 
J#e~~~~·a~ii# ·at-; H: G2 - conllTOHHLlX. i{~lictmryliaxinti. K~~- per,yrutpl{LIX. '. 
pemcnidt ~ooTncicl-nyl<\iunx 'yprinii'cluia 'Jimimciini na. ocnone ripm.tuX na~ 
pHRUHOliHNX MC.TtlltOD,'T.:e., no cyin; ltOKEilunacrcn n.<i::riD«uif~cri. HWKueft l 

rpa~n 'c~liincicTnylomero !JlYHKUHOHUJI~ 3lleprn~ HB l>lHQ)f(CCTDC cl>YHKllliii, 
rio~~~Iie~~i.i:~ 31\.riria~I>IM rp~~HtJHLIM:ycnrinuiu.~. . ' ' - ; .; : .·· 
~-'< .. .--~- ·-:::; f"''.>·. •.:.~ ;,·,;~•."".<:•\" ,- ,, •. ' .. o·, \}' • • ·.' "' ,•"•;c_j ;:,.·.•: •' ',· 

/ C 3!oit 'ueJILJO B § 4.1 Jlaiia: KpnTI<HJI cno]lKa ocuonuw:x onpc.ztcneuntt H 

i-e~pcii.i' ~pniiux:· n&pnanu~HHU~' M<'TOltOB, HCOOnLayeiu.ix: B UOCJlCJxyloUtHX ;, 
~~~a~a~enLt..fiiax~C · :' • · · · . ,: · ·: ; : <: : : · : 

: Jf§ :i2IIJlHDC~l'liO ~01\~:JUTCJlLCTBO cymeCTIIODU~HJI peryrutpHNX/Beiue~;; 
<."J'B.~aa~ .·~ .. ·auari~THtJe~~x (H3J<Jiacca'·coo.) 'cctlrpHqecJ{u:-. cuMMeTputJaux · '· 
C'e~o~ux".)"Ko#q;atypauna' n.'Mone'int 'CKnpMa;· npH''•(j Q I;.: tv). 1 ){nn !c 

. 3~rir~ · rit.III~;ult'ci<~ii :ilocrl(iuwocrL · Itif H h';m · i::(i>epuqec~rn -: cn!dMcrpli'IHoro 
·raUH~~TO~Ha~~-\.;, .;i·;;· ' ;:·:,~:)}' >.:::~ ··. : >;' •.' ·.:~ n ' 

#Io,l ~·-1·;: ~!::[o;2~~{:J,~tt.~(~~~~: ~>:+ ~i~~.o t si~~ ~/r2]. 
~~i(i~~J. i,t~~-{d(~)}; ~~~~~~~~.ui)P~~;~u .!r•~·,, 
:··.~1~~:-~··:<<-;_::?·:(~.~c .. >··-· ... ·~;~· ~·1-~ ':! .. ; ·.,, ·:_ . , . 

.·· •dJ(O) =:=.Ntr, O(oo) = 0. ,; •. '' · ; .: . · ·· · 
.·_.>:~·_:>.·::-_: :'~;._d·/,~·,,-:_:_~:· .. :·· /· _··-·~:;·',\~-~\·~~<;~ ::·;r ;).>"/ .' ·:.. ,• · ; ~-:.:-.,_ : · ,··< .·~·;·" 

flpnido~ napstnUHoafiw:ftMeTo)(, KaK H3Bccruo, CBOJlHTCJl K nocTpoeamoMn~,. 
1JK?:i83llrY.iom~it 'ho~.;Je:n<maTenl.~~er~' <!Jy~'hltat . { B~( ~)} .·e · e; · ~·. )(oR,a3a~~ · 
TGni:ciny ~xo.nHtw~'Tii 3Tott n~cne.ztona~em.Hocru t ncKoTopoit ~pe.liemuoit · 
cpy~~4~1f {Oo(r)} E c9 T~Ku'i ~6pa~ol>l, qro . .. . . . 

'·.;.)~(J/[8} ~ lin} jl[B~) 7'/i[Oo].,. <.;, . . . •1 . .- "'~.-~·,-~.·.,·:-_:.' .:":_ ..... oo .. -. ·~ ' .· .... : ··.·•· .. , . . -.,.,. 

tf.D,Jiir peamt3aun~ yi<~Jaaa~x 1Tahon ycT~a~~~na'wT~~ ~npllopH~~-~ueu:ul 
J/ . •.; . " "1 ' . •'~ r • " '. ' · ' ' · < ., ' ' J ,·· ~. • • ."::'•~' . .,..., •' ·, • ' ' ' . '} ," L,• 

. • Hll~Ttp<' JlCJlLHYW. it>yHKUUIO '{ 0~ ( i·)}. 1\0Topuc catllf l10 ce6e BalKHLI npe BY-
·::.·.-~\·,,, . ._ •,.· ·.-" .·.~.,.• ... ,._ ·o"~.\···•···~·· ·.-~~--~ .•.· ,·• ~·,.··· "·;\" ·:"l:·t: .. ·~ '.•:, '-
(iopc~Dll,'l8 npofiaux• <Jiymmutt JUIJI qucneuilllx pacqeToB, ucnoJIL3ymcn 

. . · ... · ·./ .· . • : .: . t. • • ' • e • • ' - • 
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II3BCCTHLIC . TeOpCMll BJJOH\CHliJI JlJIJl . .ZJ;OR838TCJJLCTBa DOJJYHenpepllBHOCTH. 
Cll~3Y <lJYHKilHOJJaJia H(OJ, a 3ate.M'nponepJieT~Il_pe~yJIJipaocr~ np~.ne.~~-
liOfi <}>YlllUlHH {Oo(r)}. . . '' , .. · , . · , ' . , 

B § 4.3 nanomello .ZJ;ORa3ateJibCTB~ cymecrnonaHJIII peryJIJIJJHYX aKcit
JILJJo ~- CHMMetpHtmllX IWH<!Jurypannft B Mo.zteJJJI CKJipMa njni-{IQI ~ 2), 

a taKme, BMO,ZJ;eJJH cl>a.lJ.lteena DpH np~H3BOJJLHOM 3HatteDJIJI Q Jl• 

rnana v "reoMeTpliii Mlloroo6p~3JIH.COJJliTO.HHElXpem~~a":[27- JO), B 
OCHOD~IOM, DOCBIInteita n~ytteJmro· reoMeTpHH imoroo6pa3JIII pe~en~A. ypa-

-.. '; ,' . ' . ~' . ';.- '' ; ) ''' . ' -. ': . ' . ~ ·.;'' . ·., .' ~ . . : ' -- . :. ;. ._' - . . . ,_. .· 
DRCHHJI ClWpMHOHa, T.e .. ypaBHCffilJI .ZJ;Bll>KCliJIII B MO.ZJ;CJJJI CKJipMa 1 ODHCll• . 
naromero G 1~-: _illlllapn~tiia'Ue· K~B!f>KrypanKn · ~- 'ti~p~oM roMo~~nKttc~~~M ~ 

. : -~ - '' . ' :- . . :c'. .· -. ·. '. "; ' --· . "·. . i : ;- ,· • -~ " • ~; > • : ; ,. ' • ' "'.' 

KJia~ce, Kotopoe 3ann,c.Lm~etcll B. B~.ne: •.. ·, 

.()" ··sin 20 :(1 2ol2 · .. ·.2 sin2 8)' 2x0'~ =-u · .: ... +~ ·-:-·Af.' 1i•; 

""~) t: 

~}-:., ):;·_.-<~\:; !:.;:~-~ . 

r.nt.·O•=. O(x)-:- tllipaJILHLttt·yron, x = r/e>., dvf .. = x2 .+4&.a2 8,· a;E;·~;~~ 
napa'Me:rpu Moite.n:H. HMeatJo .nJIJI :noro ypanaeaHJl.noKn:laao cymec:rsona-;~ 
HJI~ 'peryJIJip~ux pemeanfi H3 KJiacca C()(), B § 4.2,·. o.ZJ;HilKo ux n.Bmzft IIHJt 
.no CHX nop Y.ll8CTCJI 3RDHC8T!> JJHllilt 'lepe3 <t>opMaJJLHlle. pll,llLI: [27~] r".tTo J 

38Tpy.ZJ;Wl~T all:ami3 HX·CBOfiCTB.:;;,,(.) ;·;>.: ·i' ;· . i . . ..• 

. C1 .npyrr1ft c:ropotJ:u, .:cn~.lij-11 S:·: Kapraay [28•], H_!rierpamai.re:Kpa-· · 
Bile Q,lzy 2-ro ttopiuu<n Dll!18 !" = j(x, Y1 y1

) ldO)J(HO paccMaTpHBaTL Knit.·. 
reo.neantteCK1te _aa ,_:.t.ttoroo6paau~~M?, ::~ncM,eHT~B (x, y; y'); :·o~tJa1ii~~oro .. 

' , · ·' . ;,,. . · ' .......... ,, '"'''' , ... \ ,··oo•l: ... .. 
cooTnetcTByromefi CBJi3flOCT:LIO. Tal<He MHoroo6oaaHJl B o6nteM,cnyttae o~ 
HOCIITcn 1< MHOroo6pa3HJlM npoeKTHBHOfiCB113Ho~, T.e •. o6na~ak>t CTJ>Yx· 
rYJ>oa ·nelliee-'TBeuaor~· rip~~~.fn8koro~ ~o~aa~liRP2 'il ~'Kpec.is·o~ _ita< 
»Uloro cvoero ane:uea:ra; 6ecK<meqso.6Jllmut!.l 3J'IeMeu:ra:u aa.M2 .oneqam" 
ripo~~paHCTDa RP2

, C~ll3UH~lle MemJzy co6oft ~oeHTHBHWom npeo6pa3o
BaHrutMH .. B aameM c~ac .noc;atotttJo o~paanttHtLcn. wioroo6paawnm 

,. -.-- :> .· ·:,<, . . -·,:~··:· ?~ • 1~~.·: .. , :. , · ·."·· ·.: .. ;:i-._:,- -~- .. -.: :,_';n:·~·-~ ... -:~:. ~.ti:f:, .... ···· ~;~:'·.;',:-. 
l{0pMaJJLHo1t ttpOCKTHBBOft, CBII3HOCTH pn:luepliOCTH 2, C ypaBHCHWnm re~ . 

.ne~~~~:~~ n·tiHJt'e ,! t:·) ''i :~:·. ~',':~:•'t~\t,·''! .·::_·.<.;-'::·)··: ...... \,· _, ... ,,, •. _ •. , .... :.~·. ' ' •. : . 1:·:: •· 
· !/' + ~l(Y')~ +.~a2(y'~2 + 3aay''f.a(7"' 0,·~ ;;. . ;'~:'.'\':.),~ (4)'i 

f~ --· __ '- .: _··~.·,_· ·{ '~-''· __ .··, .. _, ... ,.:_·_ ·::(·_.;·~·>>-· --~:-,-..--.\~~--~--·::-:~-~:·>~~-/.~-;_~--: .. ~<--; .. ~·~>~-:;_:· 
t'.lld a; = . ;(:r, y) -'uepeMeHHue Koa!f><tmrineiiT:u; hpH'o)Jpe.neneaHoujJ:u-
6ope,Ko:ropux mieeld HCXo.zin~e ypaimeHHe(J).'·· ,·~', .,.\'' . . . ~::·, ~' . ·. 

·_B' § s.1 ripu:~e.ii~HLt ~c~onsue q,il'xTu n:3·reriM::eip~ npocri>a&~ aop-,... 
-_'>.,_--':;.~·- ~ .·,/ : .. ; :· ... _;_'::.'_.-~ ·. __ ·;._.-_]-<lr_·"'~;-:·_=-.--~----__ -: ..• ·-~· .. --.,_-t-_·-.:·-··.-·.=. :··.··-:· ___ ._-_~--

U:am.Hott DpOCKTHBHOit CB113HOCTU1 a ,TaK>K< .···popuyJJLJ.,ZJ;.;IJI.HCTpmma.'ILHLtX :,, 
-.. , ." ·, ·:-- ' . '-':< . ' _· . \· !: ( .. _}_1::.: -:· .~· -- .. >·<~ .;:<. ;;~---::_ .. · __ .> .. }: :: : ~ · .. -,~ ;:. ... : : -~- .· l_·_ -_-:. ·>~-:;-: . :·1. ~ ~ ·':. ;, 
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·xoimoiieHt teaiwpa'i<ininu:3a~ £1 ~-:'l'Rfiii £2 :i;i';..Rg12,'n TepMnaax Ko-. 
topux. Dll'HICJIIICTCII cepHII aJirc6pai(qeclillx HHBapn:~HTOB Tpecce ~-· Jln:y
BJI~JIII MHoroo6pa3JIII pemeantt O,ll;Y 2:ro nopJI.ZJ;Ka (eM: [29•]). · Knroqcny10 
pOJJL DPl! ::~toM !lfPn_c:r uanapnaa:r neca 5:... Lis;·~oT<ipui\ nMec± mi.n' • • 

~ .• " . """~ • . -: • - ' ' ' . • •. ' .• '-. '· } -:_>-' 1• " • ___ ,., 

:. .. .(· ·' DL2: . 8£1) · ... (· ·8£1.(':'8£2)' . 
vs =£2 -L,-8 .7'£2_;----

8 
.. -f:-.Lt •£2-

8 
-£1.-

8
. _, 

· · · X · . X ·· ' · ·· y. • y · · .· ·· ·:J.;_·r. 2···: ..... ·2 :.· .. · ·3 · > · ···; · 
... , ... -,aJ!~ 1 +.3a2L 1 L2-3L1L2a3+a4£2 , 
~- ... '•!-' _;,. . \ .. . -.. - . ' t" • . ' 

.lt TO>K.li;CCTDCH~n/1 TpHDUUJILHOCTL KOTOporo Vs. ~ 0 /IBJIIICTCII KJ1liTCJ>UCM DO· 
. rpyli<~aHJl .n.nyMejm~ro MHor~ofipaaHJl liopMaiJLHo'tt i!poeKinnHoit cn~3~ocTll 
.M2 B Tpe~Mepaoc np~eKT~J!HoeupoctpaHcTno_'RP3 •. ··, ·., .. · . • •· 

;n , B .(5.2·. n~~ucnmiLI HHiinpuaat}l Tp~cce ~. JIH:ynHJIJJ!_I .ZJ;JIJI ypanHeliHJl 
(~ ). H ·. n,oity~eau· ocaoniii.r~ fCotw.fpaqecKHe XjlpaKiepncruKJI connroail'oro 
MHO;~_o6pa38n:. cl:ie~. H ray~con~·. RpiiilB';Hll, CUMBOJILl Hpn:ctocp<t>eJIII, 
l:f~Tf>Hl(a -~ T ~Ji .. Bun~~etcn, 'ITO c~p1111 ~J!BapnaH'l:on 'fp~ccc - · J!nynHJIJIJI 
JlJlJl ypnJlHCHHII. ( 3) 31!HYJl.llCTCII yme. npn. OTHOC_lfi'f}JJ~Ji() 'A:JaJillX necax, ttTo 

· orp~u~~l!liae:r no3l.wl«Jio~TH no.nxo~a n 'li.c~ndon~aun KHJ>anLHLix tw.n.enett. 
flOCI(OJl~Ky n ;TOM cJiyttae' v~ = ri, ~~~~~T~·DllBO.ZJ; 0 norpymae!.toCTH MHO~ 
~~;~6pa3llJl pe;n~HHtt B TpeiMeptioe rtpoel(THDH~e npo'c~paHCTD~ RP3 06-
:.~.:~·:_ ..... :n_-.i.!~,.-----.·:.~"- r· ... ;.-. : ·-r', • ""'·,· .• _- __ , .. :· .. "_,··,· -·--'. ···-:;·· . ·--~ 

cy>K.ZJ;ileTCII B03MO>KliLtC · DYTlf. HCDOJIL30DaHJIII DOJIYttCHHLlX CBC.ZJ;CHHft 0 reo-
·~eTpH~ ~~ot!J<>.6Pit~in. cKi;p~mof!HLIX PE:ll!~~ma; · . :· ;, 0 ,;, ·" . . . 

. 06cym)iae:rcn CBII3L npc.i:tnaraet.toro IIOJxxO,ZJ;a K HCCJJC.ZJ;OB8HHIO CBOfiCTD 
co~~oll~jl,C pcmeanfi B ,HeRHTcrp~pf~M~X MO.ZJ;~MXC H3Bec.THUM npKfinn~ 
-~~~~Li~.' ~~.nxo~oi&, ~~c~~ri~ti~ou· ~a- uo~~po~~~ii ·npri~-q)aac:rna }w.~yn~a 
!~5·]· .. ,::.,,,·> '/ :; ··- .• ~:.·:,:,;\ ··.·. ·:,y ::··; ...... ; .. ·· · .• ··. 
, 1,3.·· § 5.3 ·aHaJJorHtJHLtM ~6pa3oM l,lccne.nyetc1t. re~tteTp~Jlt.moroo6pa3HJI 
J>~w~aKtt ~it~~rpu:py~lioi M~.nn:tpHRit#nu jpanfieawt (3), npe.nJionwniioit ~ 

'., ... • ......... ,. . ·.. .. ..... , : . .·•·· ' .·· ·. . . . . .. ·j·. '' 

pa6o:rl\~· [31; 32);' Dim 3Touo6Hapy>imnaetcJi,'q:ro· 3~atteaiDI imita}1aaii:ros 
· ii ocaontim:r llni)e.neJIJitOT~i~~ctuqec~l.f.:l '<mea~i.lu 1R~xo~ui ilarpauiKH~ 
as~~~H ~(l.:l~BH~~~:oi BH~a''n~:rciailaiui~u'n ypaa~enlliJx.' \ ·•. .. ··. ' .. ' 
y B· o6o~x p~CCMOTpCHRLlX cnyttaltx ;;,~ = 0 H 'cllrn~cH~ npe.ZJ;tt~JI?>Ke~ 

. ·. lfHIO B. G.~ )lpro~~ .. (29"J :· ·1-aiille 'ypaBH~~HJl ~~JDI(~ll o6n~liatL cnpac~B·O~ 

. rl~unene -·o~cytct~n~noJOi .. mKnLix o~ofiui·t~tte}{:·.J1a'ytteH~Jo· cnpJa'enJJJI; 
·· ~o~i-n·3mro.npei:uioiio>Ketritn')uUi ypanHcantt.Ii iupaJii.mix Mo.neillix iioi.:iln~ 
. I!leiia::o:..:::· ·. ·. ,,.~,:; :; : .. ~~;,>c.~:.· ... ·;-,_ :·::·. :,_ . ~-·::·.~'~;:!,: •:::.

1 . "·:;rna a VI·· "Ocanenc-aaamiJ ypanaeautt. :roriom:irHtiec:KJIX j:onntoaon" 
·.[22, .27·-':· 29,:~3 -;'35),· r.ne n3yttaro·rcn cu~n.ie:ri>u~taue'u 'ailan~ni.Jec~ile •· 

. ' ' ... - . ,. - ' . ._,"_-. 
~- ... 
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cnoilcTna, pcllicnu!t ypanneiiHJICI<UpMltoun (3)~ nei<oTopux TO'IH() pelliae
hl~X ~O.IlHT~R~nHil,:noi1-!.lO;:J;CnH 1 ~ TUK>Re ypaDHCHHit D,KHp'anLHLJ:X Jd:OJlC-

• : • .- .·-' -~ ' < • • .... ••• -· ·; - ,. ·~ \.~ 

lUlX Ma~HCT~K~B (25•). ,, ... ; r ••• ,-. •' • • . ... , _ ••• ::: ;..; 

B §. 6.1 i!Punei.tcnu ocnonnue 3JIC!.lCHTLI llennene - ananliaa na npuMepe 
ypanne~Im CKHpMHOHa:(J), o6cY>KJiaeTC1I po~ :noro aaanitaa D ~anonn~.; 

- - f-.~.·._; .. ,\~, ..,, ... !If ..• .•.. ·,·'~-t ~-

HHH TRKTU HHTerpupycMOCTH ypaB}ICHHit H Hp1IMLIM11 DLJ:t:tHCJICHlliiMH HOKa-
38HO · oTcyTctnn:~ cnoitcrna llennene JlJIII ypannenM ( 3y; .O:rpn:naTemnuit 
OTDCT nonyq(m n: D cnyt:tae p~cilin:peHHII o6mic:ruo~pe.neJI~HHII,KHpaJILHoro' 
yrna nancro;t:tncnonyro ocL.< · .• ·. t) . 

. , , B § 6.2•aaanorn:t:tnLtM o6paao.M··nccne.llYeTcJt Mo)leju, C_KHpMa:Maiiiona 
[30*), rJle n Ka•tecrne ~6/ia.crn: onpcJleJieiiM Itii:pamnux noneil'uana<mJiLno 
nu6upac:rcJI cq>epa·s~. -HecuoTpJi:aa 'niinn:t:tne Jhai\oil ifoJle.rin>n3necTnoro . 

. • . . . . ·. . . . . . . " . . • .'·. • .• { "1 
Tot:tnoro pellienM, noKaaaao 'ITO H n aToM cnyqaeypanaean:e .llBH>Renn:Jt.He 
o6J<a)laCT CBOilCTBOM lleu.Jlene',' · ·. ·:· '1 :-.. ; ::s 

:a § 6.3 ripeJlllono>Remie ,Zij>!Oi.ti.r riponc!)JteTcil Jlmt, yp~n~caHit xonori~ 
r~qecKnX'Mab'ierimon [25~]: .L(JIII Omioro ll3 TRKHX yp'a~a{md: (ypanitem~ 
I'pocca • Iln::raeBCKOro) ~ae:i-cli':zlotm:la~i; J!amir~ cnoilcrn.a'IIeaneile;'Ji 
na aTOM ocilonann:u ripn:necri cro t( TpaacnemicmHLIM vpanaemmM'li3 criu~. 

r•!' ..: ' • . ·. . : • ' • ,.' . , ~ ·. ' .· <)..lJ. . • • :"· . •''•. •, ,• •·. , • l :' '', • • ". " ~ 
CRa Ileaju)ne' .• ' rai46i.e. YKa3aai.t npeo6pa3onaHWt. c:Bwiitmne ypaini:eli:liil 
l)>occn. ~'nm~elici<oro'i(ypa~neiiWiil'PIIJ a'Pf_''u3 .zlaaiioro.'cnn~K~\~~ 
TaK>Re cnoco6 nupameunli ero i: e'memrtt (.ito 3ioro' nonytiaeMUX -.tin: 
cJienlto) ticpchi3ne~.-7BLie penieaime.iHYc ;-Top:zl~ti:yp~nae~wl):_: ., • -. · 
.·:··,'' t. · .r. _.:·\·· _,., : "'' P;•:~,-.u··_,"· : .. ;.··~:-'"··-_ ·-:·.'.-1·~·;·, -:-.. ::·-·,_.,· ... _.:·.:,:.;,;\:-.:L-Elli:.';r,IS') 

B 3aruno'leUHM 'nepetiucnenLi ocuonaiie .pesynJ.rMII nonyqenHLie D. 
Jlllccep:tainm: ;~;;/:' · :: ·· · .. ·· i :')'·' ,-· ·_ .. · .::>y ';<'·'·):,<::·~; , 

1. .L(oKa3aBLl: cymeCTBOllanue B BCU(CCTBeHHaJi aHanHTHtlHOCTI> cq>epH: 
, · -.. • _._:·, r: }-.,':1~>·::-:.:~·z ~···:.~:;ll.~ --~-;~· ::·. ~~;,,_iil';:I:.;._-..:'"·~---_,.,·,·_ .... ciJ·_,.v_ ~ .-.--t. '. 

'ICCKH :- CllMMCTpH'IHOro COJIHTOBHOrO. pem_eBHJI: e e.zumlrttHLIM TOiiOJIOnt'l~ . 
'! .. ,:.~;;.:· ::<. ·:,:,; <~'.:·.'~··. '.I' ,;·_,:· .. ,.\:_1_:·,::·:. · .. ;_·;: .• :·:,,.,._l; .. ·J,.~·:. :• .. ;,.;,~. <·~·. 

· CKHM 3RpJl)lOM (cKHpMl!OH8) 1 JlC8JIH3YJOU(ero a6COJI¥>Tm.tit MllHHMJM 3HCP: . 
r~#:~_C](2)_ I<JlPa~.~~lt-~?~e~:·c~g~a::,'··,\~,.·~··;·.:·,-.i:.·~''·.·: .. ·,::.:·;;,·~·'' ······ ·' .. 

. 2 . .L(oKa3aao; '1To'a6CO!IIOTHLIA MHHllMyY SHeprHnSU(2) .RaJIB6pOll()'l~ 
.non: !Jo~enn:CKHpMa~(.f:e:·Di>a'~a~~~-'ne~6e'n~n~1<~~6pouoq'a.oronolm) 

', ,-.,~'~·--.'- ... , ~-' .. ,;..J~i· .. 1··-.. ·,,_ :-.:;_ -.-.--e •'"''•--~:·,,:-' -... ' ---:. ''•_·.:• -:'·', ,_~"•·"'·'..•·': .. "'.:·-.· · 
pe~JIH3YCTCJI Ra cq>epllt:tCCKH ~,CllMMCTJlll'IHIDC UOJICBLJ:X KOHcpHrypaitiDIX C. -• 
emtnn~iiiDi TO~-~Jioru\tecul.l"aa{>linoMI ~T~ ap~Mn·K~K ~ MoiteJii ;z;~~~e~~. 

\ #,''-, '·': :•,,•,;,·, .,~--~·~·;; ~·-:,..;',),· .. ·='- ,-:~ ..• ,;>~"'. :•'•· .. '·'''.o,···.·::.<_--:. .. ' ~ •. 

MHH1lMH3hXOpu. alteprnn: HMero:r. TOPOllJla.'ILHYIO. CTPYKTYPY; a.· a6s;'OmO'!nHa 
~mii~yi.f peamrayCTca· a~ ~oO:Oifnm -~ 'e,;m~~~ ~~p~an:ro:M x~ti<t>~ 
Q 11.·. Ha OCHOBC OT06pameaWi Xon<l>aycra,aoll.tEia~ c~~L Mf'~ l.l®e~~
CKaPMa, ~-~~M~~~~~;~" :r~r;:.~·.~i •· ·-· :: :, ·:· : ,, ,:,"' ::~.:.r?::i:.;;:J· ... 
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· . 3, YcTanonneiio noriillKeliHe ~itiiii~rliH.KpnTHqec~nx To'leu · Mo)lenn: 
Cl(lJP¥R B D~SUIH~ roMOTODllt:tCC~HX KJiaccax Q > 1: cq>cpnq~cirn'- CuMMC· 
'ipl:!:.mue cocroJIHWI oine11aroT cc.n,JmnuM Kpn:TntiecKnM ToqKaM' ·ii.· ney~l:o':n
'ln:nu, a MI!Hl;MaJILI~LIM~ oK~aunawmi ~~cu~mno- cnMMcl]>n:t:tnuc ,J<oaq>u-

-rypa~nii/)lano ,JlOKfl3n~eJILCTJia' cymccr~onaHkii;H DCJKa:la'ua B03MO>RHOCTL 
· , ~ ~ , • i · · - ' - ' . ·· - . .., · ~. -· '• - · 1 . · • 1 !' ~ • 

o6pa3()DUHHII TaKHXKOHTHrypaunit KRK' CD/I3atUiLIX·. COCTOJIHHil CKHpMHO-
~~uoB:-··~·-~,\::~·,_.· . ~ :'-:·~·:; -···;·_:j/.~, -:-:.t·.: 'C· 

.. _ .. _.4. IloKa3ano, ·'IT~ ~3ne~auepc3y~Lrai~ '~:nn:J>acmenricaM· cneKTpa 
M~Cc 6h}nio'non »'·~ihltnapTHO~ MOJlCJill C~IiMa~;itpryT'6LITh nocnp~H3Be~ 
J);CJ!.W H ~ Pf!MKRX 6~nee ripoCJ()A KnpaJILHOA M~~CJI~ B~itn6cpr~·~ r0pmu, 

·· nyT~M,~ne~e~n:ii impaMcTpa o6iic3a!Ju~, pann'oro pa.zuiycy €.Kopa (cepJllle~ 
BHHLr). "Bl{Xj>J!" ~-- "UHOHII~il. mumwc:ril"> M~;tcJin:pyromer:o. 6apuon .. · .L(oKa· 

. 3~ito cym~cinonau:Hc CT~IhiJihH~X HJia~cn:.;rCKHX pelliCHHft n paMUilX DfiCJl
JIO~~llHO~ ynp~tlt<'HHoit M~.itdn~;· ·, . '·, .. ·_- , · :<·:-': . _. · ::._- · .· '. 
, ":. ·. 5. lt~CJICJlOB!lllLJ: aH:ilJIHTn~fCKH<' CBOACJ~·a 'pelli~l~llil pPJzynH'poriannoro 
. ypan~~~~ .· sit~cpa-JJ~rJ~anika'. B ~OJ!<' Jill 'cKnpAl~ -; ~CJI~lll~~u~rci o6uiw0. 

· .. B,e~uoro; .imil>4>epea.unaJii,itor() .. yp!lnui•Jillil,: ()nnci.timJ()~ero .~Iillpuuonnue 
;xoiJq>Hrypa~H- (yp~n~~-H~~ cklfpMHOHa). - fl.oK~Jauo;:, ~TO yp~BB~tiHe Be 
o~im~ncT ·f~oRC+iJcil.t J1enn'~ne. , .. Aun~orntu{ue ._ pe3yri!>TaTLJ: · nonyt:tenu n: 

• .llJIJI' Tp'l~Q' pc11IIl~~~ro 'ypaD,aeHHII MOmt<lmnn:p~Ba~ltOtt lfOJlCJIH CKHpMa~ 
· M~·~:r·a~~.\- •··· .• ,; .:::'.I. :,:::·}:·~>; ,.~~- ·._ '' · · ;··. __ .•.•. ·.·,: .;·. ::•:;:··''·. __ .· -··· .·· · · 
';:}; 6(: n p~ne.ltcii neHJICDe·aHanH3. ypanuenn:it: .ioncJJiorntiec'irnx: Marne:rn:
!<~~: (51 J .' )l.~K~;~~~~i'.~Tonc~ ~uu 'oTnoc~;~~- ii• ypa·~aemund P.~ THn~; '. ,.[(JIII 

. ~ Om!Ofp H3 .TIIKHX )rpa!ltlCHHil' (ypaBHCHllC rj)occ.a. ~. llHT~ent~o'ro )' n-.~~ 3TOM 
· ~~~fo~·~~~~-YK~3aai.I~·~p~6pa3on~a~ cn~.D.ll~~ yp~~~en~ :fp-~c~a •· fin· 
ra~a~Krir~ -~ ypaBucitiffi~ P 1 j i. a . .Pv;.:~nia~a~rocnucl(a; a ±a !ORe cn~c~6 
' '. .. ... <-' - ' ~ • ' ' ... - : • ; ' • • • • : ' " ' • • ' ' , • \ < • . • • . ' . ' • • ' ·: • . • ' ' -, 

· · J!J.lpa>keaml erq pellielilitt (.no 3Tor~ · noey~aeMLIX wlui.: 11n:dienno) 'qepea 
. · ~!~cciauc~c~~#I{II, ~~nyc ~ Top.nou' yp~nne~¥· :' ; :· : > , · 
· ,:_:::.1>¥!c~ne4ona~a \.rcol!~ip~ t:laoro~6pa:iWI.P~meauit ypalla~nB!l 'cKHp

.. MUon a;. nocrp~e'mi' ~·nrc6paatiecKHe, HHBIIpHaHTU "Tpecce-JIH)imnml.·: Ha 
. · 3~~~ oc~ori~ ·a,~~Ji~u~.;'o~iio~'a.~e x~pa¥T~p.n:q~lut uao.roo6pa3~ pe:n~mtli 
Jr~aBHWC,H.cpe)lBH·e KpHBH3HU,\.feTpHKa, CBII:lBOCTh H T.Jl.)• .:i' .. 
. -,::·:_.._,:/ ; .--~~·":-:.~· :-.,..~-:-.. ·~-- ~>' . ~ ._jJ.:.-:'_;· . . -.' '.• 

'. ~;. ; .·l 

't· 
,, '• 

,{!:'_.£',; ~ Jf 

,t'' 
• '·~" > '·.-.· 

' ;l!l 



. ,I(H';l'HPOBA;HHAJI JIHTEPATYPA 

I*. '3axapon·. RE:, 'M~imiwn. c:s.,·:Hdil~~o»; c.n .... nnra~ac~a JI.n. 
•: '·. TeopHJI cCiJmioHoBf;Mero,it 1o6piiriroJ1'3Mtif[ii> M.': Hayl<a, 1980.; 

320C; ... ·, '·. >·· .:;. ;~·:::~· · .. -.. , ,:c·· 
2*~ Taxra,wKJIH.JI;A.,.«<>a.zmeeB JI.,U. TaMHJII.TOHOB nQ.!PCQ.l{.B reopnn·co-

JIHTOHOB.,.: M.::HayKa,-1986.~.528 C. , ., · • 
3*. Pa.ll)l(apnMaH P. QoJIIITOHU H HHCTBHrOHU B l<BBHTOBOJt reopnn IIOJlll. 
. - M.: Mnp; 1985. ;: 414C. , .. ·; '·· .. ·.· . .. . •.. · .. ·.· _ , 

'4< A6.Jionnn M:, Criryp'X: 'COJinx~~_r,;·n'·AicrQ.zi o6p.arHoif ·sMatin. ~ M.: 
. Mnp; i987.':- 479C;··~:: : ' :; . ·: · ' '' ; ... '.· ·.. ~ . 

s·.; ,[{o,li.ll P.; 8ttn6el<\ZVR~, ru66oa .um.: Mopp:uc x~ Comrroliu H HeJJH-
HeitHUC ooJIHOBUe ypasaeitiur. ~ M;: Mnp, 1988. - 694 C.. · 

6 •. ; HL103JIJI A. cWlnroiui B MBTCMBTHKeji <Pim;Ke;;- M.: Mnp, 1989; 
.,.._326C.·,;·- .-:, .. d.·.~· .;;, j:)•(• ,, 

7*. Makhankov V.G. Soliton Phenomenology. ~ Dordre~t, Klmyer Aca-
demic Publ., 1990 .. ~ 452 P. . ; . . .... ~ .. , . , . ; H / 

· 8*. Niel~~~· Il.B~ •. Olesen .I>: Vortex~L{ne. ¥odels:ror Qu8.I Stri'i1gs/ j Nucl. 
Phy's:,· ser .. B. • 1973. ~ V.61, No. '1:- P. 45 ~61: ..•.. · . . . .. 

g•. Benannit A.A., . noiml<on A.M.' i Meracra6nmln.te· COC~OIIHHJt' .inlyileP.. 
·' · uoro ·· n:iorponaoro · <Peppoiia'rlieinxaf/ "'Irirci.Ma n iJRSTci> ,;; ·197.5 .: . T. 

~2; m.ui. 10:c C.· 503 - 596. · ;~· · 
10*. IToJIJIKOB A;M.· CneKTp tJacTHn B KMBTouott reopnn noJIJI/ j.IIHci.Miu 

JRSTh•.-:- 197 4.- T. 20, BUn .. 6.- _C; 43Q - 433; ~·t Hooft G. Magrietic . 
Monopoles.in.Unified Qnuge Theories/ fNucl,,. }'~ys., ae~:,,B.-_ 1974. 

. - .V.79, No ... ~::·P .. 276 ':-' 2?5_.·~·. ·:. < ·.,: ;1 
.. · ·: _··.···.·. · ·:··;: .•.... : •.. 

11•. · Belavhi A.A:, Par ikov.A.M. ~·SChwartz· A:.S:,· TyUpkin Yu.S. Pseudo
Particle Solutions of tlieYang~Mills Equations/ f'Phys: Lett;'; sei.''B:-

1915.-N. 59, No;·1::-'P.· 85- 87. :·: ~-. . -~ >' .. . . 
12*•· .Skyrme· T.H.R, A Unified· Field' Theo'cy-·of.Mesons.and~Baryons/ I 

· -cNucl., Phys.~.1962.-..v .. 31,No,:,4~.:.,p, 5.56 ~.569 •.. ,~.,,.,; ·~'''"' ·.t'''' 
13*. «l>a.zmeen JI.,U. KaJIH6pouo>mo ; ti:n.aapniuri:a1111 M:o.nenl, 9nei<T}lol.la-

~~~~o~· ;1ta~o~~ ~~~~~~~~C,~n~ ·Ji~~T<i~~uf./jf.\~1!: , 1,f! {2fC!~·~·. 
. t • . '/ .. ·I ... ', •,,,! .. , . . ;.,} ,.'"·.,; , .... ;.,- ;: .. ,<.; .,.;· •.• ,•., ~· ':' ,.,.< . 

14•. MouoiiomJ:: 'TorrMornt~ecxire .it' ~apnauHoliaue ·MerQ.ztu;' C6~ 'craiel 
1983~1986rr:'ITep;•·c aB:rJit M::,Mnp,l989:~'584. C,:·• ... ·:;e, ::-,;.·? ·~·.·· 

15*. ArLJI ivl., XnT'IHH H;•TeoMerpwr u .anflal!trxa uarmrrHUX'MoHorro/re:ll. 
. llep. c aHrn.-..M.: Mnp,l99l.-150C;. . ... < 0 .. , :, :~, 

16•. Atiyah ·i\f.F., Manton N .S. SkYrl:nions frcml~t'M.ions/(Phys.'Leti., 
ser. B. -1989.~ V. 222.~.P.:438 ~ 44:· ... ·.·. •· , .. ; · · .. ·•· :.· ~ :. 

17*. Atiy~ M.F .',· Mhht~ri. N .s. ·oemnetry 'a.iid Ki~emati~ ·or Two sicyf- . 
mions/ / Commun. Math. Phys.; -199~.- V. lfi2:- f>. 391 ~ 422 .. 

:2o 

• 1' ' ', ' ~- . ·• ' , ~ .·. ~ • ·• .?lil ,_ ,. " • • ~' -~ • ' ~ ~- ' 

"18* .· Pu6a1<on IO.n. Ycrott'ln»ocrL MJ!oroMepm~x connronon D~KHpam.nux 
· uo.neJIIIX n rpannrannn/ ffrorn iiayKH n rexHnKH. KnaccnqecKiur re

opHJI• IIMnH reopiUI 'rpailnranun;- T.2.· I'pannranHII 11 KOCMOJiorllii';-
·:".,M::'Bl1HJ1TH 1991.-'C. 56 -llL .: .. > . . .. · · · 

' 0 • ' • ", " 
0 

• • •, c, '~' ' • • o • • • • 
0 

)" • ,• • ;• < , A , ' 

19~. Rho.M: Cpeshire Cat Hadrous/ /Phys._Rcports, ser~ C.- 1994.-.v. 
• 240r,No. 1.- P.r~-142. ~ . ' '· ~ , ··.,. . . · .. t. 

2o•; > Zahed I.,.Browf1:G.E~~ Th~ Skyrme Mod~l/ /}~hys: Reports; ser: C.-
1986.-V. 142· No; 1: & 2.- Ptl ~ 102-. · · ;l; ·• • · ·· · · • 

. 21~; ra.i~W tt: lTbti Prirlciple of Synimetric·'c~iticality J/ ,Co~ni. Matil. 
. . . . Phys:~ .. ·~979.:' V, 69,: No. l.-.P.l9;-. 30.· ':_ ; . · , : . . ·· · . 
·2.z• ~(Jia.ni.tmeticK!\11 O,A:,• HanniaHcKntt JI.B. 0 npniluline Royiruena m1-
:;,.;:, xom.£icHW1 craulio'Jiaplii.i~.io'l(~K HHDU[>fiU~THU~ !~JHKlUf~Hanouf I 3arr. 
· , Jiayq: cc~. JIOMlf,~ 1983.- T~ 127,min. 15.- C. 84 - 102. . · 
23•. re~J,clJ~H.ll 'J1;M./ U~TJIHH 1\LJI:; Upmiuiin' HCirOK~JILHOro IIOHCKa 'n 

~n.crel.tax · aiitoMarll~ccKolt, o·n.r~Mn3anmt/ {,4oxn.' AH CCCJ>- 1:61.-
T, 137; N 2 . .: c. 295- 298. ,, . ... .. ' > ·, I ' .. ' " 

: - :. . :' . ' - : . : . . . "" . . ' , ~. -.-- ' ' ' ; ·: " . '-

24 ~. IJOJIIfR f., Qere r. H3oriepHMC!TPiftlCCKHC HepaBencrpa B iJareMBTHtJe-
J;- ··.cxoJt l/JH3nxe:. ~ M;: TH«<>MJI, 1962.- 336 C; · :, ·.: · : ·. : · 

:.us•:: ko-C:ennq A..M.,Hnaaun B.A:,;.Konaneii A.c:·. li~JiuucllHire sonHu "·I'.. .' '.' .'. ·. . . . ·.: ; . "',· . ". . . . . . ·.•, . , .... · . ; . . ' ·.· '. , ' :. . 
·~·. 'HiU,tiirHif:tleimocrsr;, ,4HHBMHtli'CKHe n·. TOIIOJicirHtJCCKIIe COJIHTOHU .. . -. .. -u.; ·H··•.r·..-.·.·' . "·c···,.·, ....... 

:;:;.~.: J~CB: ayK: .ZJ;yMKa,,1983.• 190. • .. ' . . . .. .. < 
26•;; M~iiadupcKM:a M.k' Toiici.nornii' KBJIH6poBOtJHUX no'.n~it .H iwrl.keacH

. :,.<:·p'osall~ux cpeA, - M.,:nAH,MC(J9~5·-: 478 C: : ,.: > • ,·, ... :, ,')r 

. 21~: PJ:r6f\l<of l():n;. ~·. C~<npiuiOJ!L! :a; ni.icnmx 'roMoTo##li~cruix' K_naccax// 
·,~•,JJcdani(PY,UH, ccp. cl>n3uKa.~:l993:-;- N .1.- C .. 49 7" 53. : { .. 

. ·':. ' ''l' " .. ·'" ·. . ~. '•·• '· i-_ , ', .•' : • ' : "' • • >· ·I J .. ·. ", , • ··" : · , , , . ,_. _, .• 

28f. J{apTim 8;, IlpocrpaHcrJJa acp'cpnHHoJf, rrpoexrnBiloJt 1f Koa<Jlopuuoll 
• . ··.: ~ . {;can~{Igci1f; ~:!{a3,!l~~i ':J.f3.ZJ::Bt>. J{fi~~Hc~: Y,HHD~~~Hrera, :196f.- ~Iq C. 

. 29\ '.ltpiOMil.~)J.nTeoAteTpH'lCCKaJI TCOJJHR HeJIJIHCJlHUX ){HHBM1JqeC!fHX .f:H
.' ::, ~ creJ.rJ..IJpel1PH~T~~hicT.' .l{areMarni<n, AH. M,on.n.' ,CCf'. ~- ~HlliHBe)): 

'.;: ~l1H<'T~ MaTeMaTHI<1t, 1986.~ 54 C .. > ... . . ' .... , . . . . ; ·' ; . 
. · 30~ .~.- Ma~ton 'f .. ts;;illuhack'. p,J~· Skytt~ons ·on ·Flati Space i..nd · bu~ved 

. ': . Sp~~:eL{ .P.lJys.):,ett,ser~· n:.:~J9~6:~y.· is1;: P .. 137.~·140:, ·. . . . 
__ :,~·~J:·:·/~~:-- ... ~-,<.:;~:_:· ... ·.,·;·:, ,.:·::.:,. :/-·:·.:--.·>.:::>·;:~_'_, ,.,-~- .···:,;' :. >.: _·,' . ' _·,;~; ~~~- . ·-.;: .; ,·r; 

Ocae~awe · peayar.rar~ · JtHccepra~iiB orpaJIU~HW a cJICJlYJ()II{HX pa6orax: · 

. ., .1 .:: b~·~:-/B.If·~·'tdn~~~~H'le·;ln~;~~~ioa~·::~a~~~~~~~Ii~·~ N~· ~~m-i 
~ ··:·:; roH:aLi:e Koa(pnry1~ai-t8~: t J6uim;::R~Mnl.i:, ~~xpll;~ aux!omi/ i Br~rllirK. 
, PYAH> cepHI{ '.'«<>n3HI<a.~' • 1995, .;. N 3, Bun~·!.',:. C: 142-167. ': 
2: C~Iiroi< B~H·.:. TqnonorHttecKuc toJIHToau j(]Jif3Ji'qccx8.Ji Snuft'Knone.mrn 
\)·''T.;•v. -·M:: :BoiD.man PQ.ccirttc~<as ~nuutuione.!tUJ[ .. ~ 1997;•- C.134-
·.'<:J42fi/::' , .. :·';! ··· . . '.c·.';:~i.'.' .. ; .· ·. 'iX;,, 

._: . ' ·_' ~-.- . . •l '- ' . . -. -- •, •• . . . . .., .·: • J . • . . .. ' . . ' '. . . 

. 3.>-'CantoK BJ1. 'A:nrc6pt,t RypuliiKnHa n KBciHToimnne "pe6n'ILHx ·em;>-
•. Miioaou j,aiicKyccnonlrue nonpocu KBaliroaoii cpii3ui<n: lla!UITu Bacn: 

. . ·. . . . -~ . . - _· . . . '"~ _. . . .. ' 

21 



: JJJIJl BacHJILenri•mKypl.unRilna./; Pe.n. 3am\ponniiuua 10 .. 11.,· CaaroK t 
B.H. - M.: l13.n-no PY,li,H, Hl93; :-: C. 90-103. . , ::., . :· ,, . · .. 1 . 

4 .. Hyu.ny. A., P:u6aKon IO.ll., CiuiroK B.H.' TonoJioni~ecKHe coJiiiToHu 
Jta UBOroo6pa:in11 3-x·uepaon c(pepu )fen., Bl1HHT1f.No .. 1906-79 
(1979) 22 C ' . ' ,. . ,. , ' . . ,,. ' ' 

. . . • ' ~'=~ ~ 'j • •. ·;;·<~_,.:·.· J' ''·~·~.~ l .•. :.'} 

5. l{ya.ny A., Pu6a:Kon ro.n.,. CanK>K B.l1; . 0 crpyKType 'IOIIOJJOrli'te~ 
cKHx coooTo~on/ / IIpo6JieMu ieo]J!IH rpa~HTa~HH 1!_3JleM~HTapHUX ya- ~ 
crnn. - B:un. 11.- M.: ATOMn:J.naT,-1980.- c. 14 ;- 22. . · · ... . • · 

6. Rybnkov Yu.l~ .• Sanyuk 1V:(Topological Sky~eon~/Pr~print:NBI: • 
HE - 81 - 49: ~.Copenhagen: The Niels Bohdnstitute, 1981.~ .36 P .. 

7. MaxamRon B.r.; Pu6aRon :lo.n., CaaroK·B.H. · -M<Iacni'" Cunpua :H· 
· connioHu 8 .c1m3nue·;a.iipoHon".·(JieRrtiln:Juiil uono.llLix )ntcmx: .B'Lin~· 

55. P4 ~·s9 ~ 56s::·.u.v6mi: oHJ:m:-J989.~ 111 c;, :<~ ••··. · :· 
8. Sanyuk y.I. On the Vortex Nature of the Skyrmf~ns/ Proble~llS of. 

Higb Ene/gy Physics'imd .Field. Tlicoiy~ Pro.c. of the Xll Workshop~ 
Protvino, 3· ~ .7 July 1989f.Ed. V.A: Petr()v'. ~ M.: HayKa;·1990. • 

.. C.254-,259 ... :.,.' ,,•,.: ..... · ..... ,·· •.. ,;;·:! .. ,,-·~ :/,:~:,n ·:: 
_9; SanyukV.J.: Skyrrile'Model arid:Hadron:Stiui::ture in'QCD/Proc. 'of 

the IVth Inteni. Workshop' Solitons and Applicatfons, 24 ·~ 26 'A:ugust ,. · . 
. _1989, pub~a; 'USSR:Dedicated ;to: Acad~iuician N .N .Bogoliuhov oti .. .. 

the' OCCaSion. of; his .80th·birthday;z Eds'.·. V.G,.,,Makhanl{ov, V.K: 
Fedyanin, O.K.Pashaev. - Singapor~: World Sdeutific,·1990.~ p: 37.4 "' 

.·· ~378.'' ~;;·:.t:!:':~l>''·o:.·"'::\~:··:>·;·,.·: :·','',\'';;': ·,·,:···.,:;-: 
10. Balalcishna B.S:, Sahyilk:V.~ Schechter. J.·; Subbarainan 'A:. Cutoff'·' 
\\/Quantization' <illd the Skymiiori/ f'Phys.Rev .. {1992)'D45l\i344~3s1: • 
11. Makhankov V;G;," Rybalmv Yu.P:,·Sanyuk Y.I: TheSkynn~ Mode}.,. 

· · · F\uidamentals/'Methdds; A.pplications.~• Spring'er :seriesbl. 'NuClear"· 
· and PartiCle Physics.- Berlin, Heidelbcrg;'New Yprk:' Springer ~,Ver:_,.,, 

·'.'lag, 1993.-.260 P .. · .. ; . , >; ·~,} -:~: / '' 1 '··:~·>·,~. ·:,, ·<: , ··•:)- < • . ' 
12. :MakhankovV.G~t~RybakovYu~P.,Sanyuky.VL'ocaHzed Non -~ .. Topo~:: 

· logical Structures: Construction· of Solutions . and Stability • Prob~ . 
len1s/ •LANL (CNLS) PrepHnt tA::UR~94-0767 ;.: Los Alarii()s:: LA~I/' 
(CNLS} '1994.'' 67 p·•·' .. ; ' ... ·. ' ' · ·· . ' "· '' ·" ·\' · . ,., " ....... ··' ·•·' ·-·- .·'~: ... -~.,:'<'.·~. -''•:\~ _''·.~. ~~~-.~.·.;·~ ... \~·-·,··. •.::· . .-,·:.·:: ... ··: .. 

I, · .· ' ,,. ".'· . · .. •:· . ., !' ';,. ):· ... c'i>' 

13. MaxamKo» B.r., f'u6aKoiiiO.n., CaitiOK B.l1; .,Jto1taoo3oliiuiH:ue ue:;-; 
. 'IODOJIOrR'teciae c:TpjxTypi.t:. nodpoelriie penieanft H Iipo6Jiei.'ui'ycroa:·. 
:~mnocrxi/ /~'en. pn3 . .Hayi<:~.19~4.-. .T~ .164,_N 2.:.:·c; .121"':148.' •j ·,; 

14. Kundu A.; RybakovYti.P.,Sanyuk V.I. Topological Solitons inAhe 
Skyrille,Gauge Mod~:ff:Indiin J. Pure'Appl.<Phys:--.. 1979._-,y; 17; 

< No. Jll;. P .. 673 ~ 677 •. i•· .• ·. :. .- .. . : :,:,'":''''·''' .,·.; ,;f "·' :- · ,:.;;<;.·· S . 
·15.· Sanyuk:·YJ~ ·ori.,a Reduction Algoritlmi;foi~Chitat Lagrarigiimsi l · 

ConijJUter Algebra in Physical Research, Eds: V.M. Gerdt;··o.v; .. 
. ' . . ! . . ' .. ; . ' . 

. Shirkov., ... Proc~ ·.;of. the. IY. In~·~ ;.Wor~b,op, .Dubtia;· 1990._:: •Dubna: · 
JI~R. Publ., !9~.: _P. 94~9.~ .. :.(~: .. ,,"i,':h;,. , .· Y. f '. ,,,,:·;: •. t·.:J,f;::.,• 

22' 

16. Ryba\cov _yu.P.,. San)'llk V.I. Methods to; Study (3+1) Localized. 
, , ~triidures: ,:t;_ SkYnnimia& Absolute Minimum 'of Energy fSyiB.cuse' 
· · Univ~ ·erep'ririt; SU~422~.473 .• Syracuse: Univ. ,Pu1Jl. .1~91. - 37 P. 

17. MaxaliLJ<o~:!J..r.i)F'#a~oaJO.n., .cll~ioJ( l:l·"·~.}:tp~ejfi._C~P.M,a n 
'·'',.Cl!m.Jilole B3al!llOAelcnu: . K. 30:-nCTHJO co3JiaBHJl wo.neJIH CKHpt.m/ / 

. -~.:.Ycn::.<P1is: lfay*:;)992~-T.,!~2.·N2.~C." l'76t:.,' .', _.._ .· . : . 
18. SanytikN.l. (;elJ.t>sis and ·Evolution of theSkyrme Model from 1954 

.... · ti1Jthe'fr~sent //In~eri!.J~AfOd.fhjrs:; sei.·A.- 1992::. V.T,f:lo t:- P. 
, , . , 1 ~·10; repri1~ted ill SeJectetf Papers; . wfth Coinme11tary, of Tony Hi I ton . 

;,jRoyl!:! S~yrin~ ~d •. l>Y Q.E. Jlrown ... World,Sde~tific Series in:20th' 
· · .· :_Century }l}lysic8.--v~t~: 3; • Singapore: ·world Scientiftc; .. l994:- P. 
; -~126~1(i5. ':: ... ,. -~- ' ~.. ··':. ::_,·' .. · .. ~ . . -:1 ·;, • - . 

19:··n,yb8.l{ov.Y\l·r.:· StWiu~ V.I..M~thods .. for Studyhig:3+1 ~Localized 
>·Structures:: The SkynUion !'ILtbe Absolute MiQimizer of Energy//· 
. : tnt~rn: '); Moa.:Phfs.', ser; A.:.··l992>V.T,No' 14.: p~ 323s···· 3264. . 

2Q. c~~!oJ( {).1:{. ~~eJ!~ c~p.la/~~3~rqecl(M 3iuiH.!cnoae.1pfR.1'• .1v: -
. ·:M.: Som.w~·PoccaAcK~JI :iHilHKnoileJUlll; ·.~ 1994 .. ~C. 543~544. 5 ·• 

-2~:·c~moR.~~l'f .. ~.q~.AA;~l)o~<I~~~~·~~Jl~"oa:~a~~~~('~l"~nytomHx'taCTHn,/ . 
· ·.1'C3~~W, J!.OtsJ!a~~D .. !~~~~.!Jn~~oiO~~~~,I<OIJ~l('Pf'IJ~!f ~'J.hl'lflplH'fCJILHBR. 
. ~ 4il:f~H,l(a ~ J.f~'J'C:Milf~'Wf!'oe. ~wtMitpf)BB!Ufe'',. ~ollr()rpa.ll, :J989/ Pe.fl;; 

· .,,~.Jl~ ~ll~~~'¥•! :}'J~ll·!Q}'4H,J9.90·~ C; .~1·6~:ii:·;' · .. 
22~, Cll!!fO~, 1Hi.~:~:9 · Jtel<~l'opj4JC, c~p~cnsax YPilB,BeJntl. B M(),!leJm. CIUI
'~'.drf4a/f!pafiJ!c~w $tfl.lf~ft ~l>fCOJ(JCX:,,3arprHit ir. Tf:!OIJH'H riOJIJi. · TpYJI.U X 
. ; ·f~.~!8~ ·r14:n.~~e>.~.:·~~~~cr~;·;uit-P.;r:ot ~~=:•ta~~.·l:s9. 

23.,.S~~yti~ Y·li~ome ~en18J'!cs.o~ ~he.tierry PhlUie for Sk~ou'~j Top~ 
. .· .. J9g!c~ -l?h~es ln Q~~tyin:. 'I'~eoty. · ·' Pro~,';.· o( "Jnte!'D· •, , Seminar 
· .. ·· ... ,.ol;l•Ge()tl!et~!cal Aspec~s. ·~t;Qui\1Jt4fn\Th.~~ry",:Dqblla,.JINR,.,2.-
· · .· .· 4 · ~epte!illf~t 1988/<£4~: .J~. }f~ktjvs~i, ~;J;.•ViP!tsky:- SJngapore: 
:.:c;:\Vo~ld S.c~~n~ifi$=;.l9&9.-:: f» •. 31() ~ 332>~ :1. ·:b : ~~ .. · .• · '".' . · . · 

2~- ~Srhikqv;,Yu;P., S~yukY.tEtements oCCr~tical Points 'I'heory for 
·, '.- : (3+f)~~inieps\on~ :'fOp~ logic~· So~i:tons:";Stf\lcture ·.of Toro11s in the 
· · FaClqe(!y M.Q4<4f!foeU#elif Evolution Equ~tions and DynamicBJ ~ys

te~: .. \Ptfic:·~'. of the: ~!it.: .·Colifert>rice,l"NEEDS~91'~;.Los ·Alamos, 
. '{~pte1Jlbef'!9947~d!l: ·Y•G· Ml\khankov, A::J3is!lOPI'.P· flolm.~ Sin-
d:g&:po~e·: :Wor~d;Scientific,-1995;: p; 191· 207.:i :-io'T' ·.:>': ; , 

, 25;~ Sauy~\'V::l,'Qiirsey Ch~ral Mqqel aiui Its Mo(l!ficationB/ Strings and 
· . Sy.riJptcttie8. Proc: pf the ·Giirsey Men10rihl Conference I; Bogazici 

· lJiliv.,JstimbUl, .Turkey; JuiieJ994/L,ect. Notes in ,Physics Vol. ~~.7.-
B~rlill ~ fleidelberg!Spl'inge~-Verlag; l995.- f. 326 • 331. > ··• · 

26. ? Pw6aJ<OB ro·.n.; CainoK B.li. 0 ~cymeCTBOBaBIUl 'taC'IllnenOAo6BllX 
•. peweliHA · ~ · liO.ne~: CKHp!.la/' f1po6Jleu"ii, xsaiiToBolt f}w:JJrKJf, . fPe.n. 

' ,-IOJ·l. 3ariaposauawA. - tt: lilll·BoY,li,H; 1917;_. C; 19-22 • 
• > ,", • ,' • • ':. '• :·~.:::··.··.:·.· •• < ::~ ,t .- '~.-, ••, \ o>• '•' ~ • • 

23 

~· 



' ' t - ' "' J • - -.'- . ' . ' " ~ ~ . ~ ' ... _ :- '.- : _. . :: ··~ • 

27.'iltjXk A.P.~~Cfial<m B.H; '.Hu:rerpnpyEn.ro;;n,~a£mo:ropmc ·ow·:a· 'qui-· 
, '3Ht<C COJmTOHODf ,l(HcKyc'cuomme BOirpOCM J(BaHToBOJt''rpirSHKa:;fJa- _·· 

MJII'U BaCHJIWI BacnmeBll'la}{ypuliiKHlia.f' Pe.i{. ro:J.t '·3ariaponau-. 
auit;B.U. Caui<it< • ..: M.: l13it-no PY.D;H,·1993 . .'C. 104-109 .. --· .. · ··. 

28. 'Uryxa A.P.,;'CuuJ(iK B.H:.: O:rpyimonoit~ auaim3e ael<o:ropmc' O,l{Y, 
, . · . HMCJOnuOC COJIHTOHBLle pemewf llpo6JieMU Jai8JrroiJoJf 1f. Cxi\TlfCTJM:e-, 

• . ci<oJt cjursuKB:/Pe;r.. q;H .. I'yeyuaen' . .: M.i 'l13;r.:no PY.Z:Ukl994:-C . 
. --a~37 · ·· ' ··-- .- ··· ... , - ·· •... ·.-...... ·· \ :•: ··' • ·"'·' · ·: 

29. Sanyuk'V.t Algebraic and AnatyticafFeatures of (3+ i)~Diinensl?nal 
• ·'lbpological Solitoiisj:Symmetzy'Methods in'Physics. Proc. ·'of.the 

Int. Workshop in mcn10zy of Professor Ya;A:. S~orodinstcy; Duhna, 
1993/ Eds: A:N. Sissakia.h, G.S. Pogosy8.n, S.I. Vinitsky.~ Duhna.: 
JINR Publ. Hl94.:: P. 443:: 449. ·' .;, > ·.: '· ;, ·. · ' .·, · • .·: 

' ' . , ' '·. ' .~ - . . ' ' . ' ; .. . .... '~--. . 
30. Memcplncona E.M., Caurott B.H;·'KreoilerpB:a C01IRI'omtiix imoroo~ 

paimA !lo;r.enu cl<urn&a// BecmW< PY,l(H,_ t:epwt '~'l>H3nna.'.' .: ·1'1. 2~-, 
· '1994.~c:.79~93.·· · ,;., . .- .:· .·::;·,\;.;;::.;.~-·.,: , · ·:: .... · :'·~ 

31. CIUiiOlC: B.H; o6lm:rerp~~pyemci · Mo.nB!f>m<anwri:~ wtl.zienn CiiHP1taJ 
. Ilpo6Jieiiu crarirciuirecJCoit cjJiiaiijatli xeopliii'Jiomr; /PeJJ.! IO;H.:3a-· 

- ~ napo»alim.ta; -~ M.:''l13/:(-uo•Y)J;H,- 1987;:. C: 101-104,.;, .. , '., · ... 
32 .. Sanyulc v:z. On the Methods ~.f Finding Firs,t In~egralS in Application 

to the Skyrme M'Jclelf Pr<ic. 'of the IVth'Iritein::,workshop'Bolitons 
and Applications,· 24 .:l26'AugtiStJ9~9,· Dubna; .!JSSR: Dedicated to 

. 'Academida.nN.N.Bogoliuhov on the:ocCiision ofhis 80th~ birthday/ . ' 
Eds: · · .V.G;Mhkbankovi _VJ(Fe'dyanin;;·O~K,Pash·aev: I Singapore: 
World Scientific, 1990.- P 425 :.:428: ': > ' · t ' ', . \,.:>; · ·• _· 

33. ill'yxa A.P:; c~.W<)J( B;H/CmliieTpJdbU,i:ft nO)J;xoJJ, B H3yqemm MCU[ea~: . 
·' '''CmpMa/ Te3HCJI' itOMa.tioB u~oit BceCOl03HOit I<ou<t>epeunml '"Bwm-
. ·· · CJ1h'ielimu: (pin~a x: 1f.a.~-MarJrtreCiio:e M(),l{eJIHP.osaHire"; · BoirorpaJi, 
,. ·1989/ PeJI.:·E.n; »Uti:ti<oB.~_M.:· H3.zt~B:o¥.nH, _l990.-:-:C;'~9-60.••· • ·· 

34 .. Ptukha A.R., Sa.nyuk V.I. Syttutietries arid FirsHntegi:als of the Chi-
::_ ral Skyrme "Model/ Computer 'Algebra· in' Physical Reseiln:h. \. · Pioc.~~ : · 
i·ofthe·IV'Int; 'Workshop;' D~hna; )990/:Edsf .. ;Y~M.:Geruti:'R•V. · 

· Shirkov.-·nubria:JINR Puht 1.:1990.~~P. 93.':~ < .:.~. : ·~·:: • ::>;-:':' ;-.-.· .-_·_: 
~5; (~t~kha A.R:~ Sanyu~ V.I: Pa.inle~e Prop.ertr InJ3:!f- ~U:<ti~~ional · 
: ·'' vhiral Models/ Nonlinear Evolutwn EquatiOns and· Dynarrucal Sys- · 
. terns. Proc. ofth~.Int. Co~~ere~ce"NEEJ?S~92'~;:Drih]la;l~2lEds:: 
· -~ V.G. Makhankov, I.V; · Puzynin( O.K.J>asha.ev,.;· Singapore: ;_~Worl<i; i .. 

. ~Scientific, t~~.-·P:J~;~179. ~-. :·.:·:::,,,, '<:~:. ··.:L~· .·:t·r:~:\;:}; · 

::·;, "\ ' .. .. 
'" ~ ~ ; ' 

' \; '·· 

,·._, 
. ~ .,··~· ,_:;r. 

~ ~ ~ 

-~ 

\,_, ,.__ 
I 

.· (> 

I5.;04.97T'~ 
\ ~-~"'~ 

0 

... 

f_·-p 

~ 

· 067.P.!,f I ,5n. 11. Tno. roo ~iaK~ 222 
T1m •. PYliH: ,OonJ:oHrotmra"'• 3 .. 


